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Method snd system for performing a service on a home network having a plurality of home devices 
conriected thereto, by: connecting a client device to the home network for displaying a user interface; 
executing a software agent on the client device for obtaining selection infonnation for the network 
devices and displaying the seieclion Information on a user interface displayed on the client device; 
selecting a first home device connected to the network from the user interface being displayed on the 
client device; reading first capabilities data for the first home device, where the first capabilities data 
includes information in a structured format for idenf fying the capabilities of the first home device; 
reading second capabilities data for a second home device connected to the network, where the 
second capabilities data includes information in the structured format for identifying the capabilities of 
the second home device; comparing the first and second capabilities data of the first and second 
home devices, respectively; selecting the second home device from the user interface displayed on 
the client device; and sending control and command data from the client device to the first and second 
home devices to causa the first and second honie devices to communicate with each other to perfonn 
the service. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a method for giving one's service on a home network, it is (a). A stage of 
connecting the 1st home device to said home network, (b) A stage of connecting the 2nd home 
device to said home network, (c) As a stage of providing a database containing two or more 
application interface explanation data objects, A stage where each application interface 
explanation data object includes information for a command of a home device, and control in a 
format structurized by one or a home device beyond it connected to said network, (d) A stage 
where said 2nd home device accesses a candidate for the 1st application interface explanation 
for said 1st home device in said database, (e) A stage where said 1st home device accesses a 
candidate for the 2nd application interface explanation for said 2nd home device in said 
database, (f) A stage of transmitting a command and control data to said 2nd home device 
from said 1st home device through said network using said candidate for application interface 
explanation for said 2nd device, (g) A stage of transmitting a command and control data to said 
1st home device from said 2nd home device through said network using said candidate for 
application interface explanation for said 1st device is included. How to provide service on a 
home network, wherein said 1st and 2nd home device offers said service by that cause. 
[Claim 2]A method according to claim 1, wherein said structurized format includes an XML 
format. 

[Claim 3]A method according to claim 1 which the aforementioned (c) stage is a stage of 
connecting a database device to said network, and is characterized by said database device 
containing said database. 

[Claim 4](i) Said 1st home device stores said 1st application interface data, (ii) said 2nd home 
device stores said 2nd application interface data - (iii) -- the aforementioned (c) stage, In order 
to transmit said application interface data for said 1st and 2nd home device to said database 
device. A method according to claim 3 including an initialization stage which forms said 
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database by a stage including as!<ing said 1st and 2nd honne device. 

[Claim 5]A metliod according to claim 1, wherein the aforementioned (d) stage includes a 

stage of providing said 2nd home device with a candidate for the 1st application interface 

explanation for said 1st home device from said database through a network. 

[Claim 6]A method according to claim 1, wherein the aforementioned (e) stage includes a 

stage of providing said 1st home device with a candidate for the 2nd application interface 

explanation for said 2nd home device from said database through a network. 

[Claim 7]As a stage of connecting three or a home device beyond it to said network, At least 

one home device in order to ask a candidate for application interface explanation of two or 

more home devices for transmitting a command and control data to two or more home devices 

through said network. A method of including further a stage which accesses a database 

according to claim 1 . 

[Claim 8]A method according to claim 1 , wherein each candidate for application interface 
explanation contains data in a structurized format. 

[Claim 9]A network system characterized by comprising the following for providing service. 

(a) The physical layer which provides communication media used by a device which carries 
out two-way communication. 

(b) The 1st home device. 

(c) The 2nd home device. 

(d) Each candidate for application interface explanation is the information for a command of a 
home device, and control by format structurized by other devices beyond one or it connected 

to said network. 

[Claim 10]The network system according to claim 9, wherein said structurized format includes 
an XML format. 

[Claim 1 1]The network system according to claim 9 by which a database device which stores 
said database being included further. 

[Claim 12](i) Said 1st home device stores a candidate for the 1st application interface 
explanation, (ii) said 2nd home device stores the 2nd application interface explanation data - 
{tii) -- said database device, The network system according to claim 11 forming said database 
by asking said 1st and 2nd home device in order to transmit said candidate for the 1st and 2nd 
application explanation to a database device respectively. 

[Claim 13]The network system according to claim 9, wherein a control application means of 
said 2nd home device obtains a candidate for the 1st application interface explanation for the 
1st home device from said database. 

[Claim 14]The network system according to claim 9, wherein a control application means of 
said 1st home device obtains a candidate for the 2nd application interface explanation for the 
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2nd home device from said database. 

[Claim 15]At least one home device, In order to ask a candidate for application interface 
explanation of two or more home devices for transmitting a command and control data to two 
or more home devices through a network. The network system according to claim 9 by which 
three or a home device beyond it which accesses a database being included further. 
[Claim 16]The network system according to claim 9, wherein each candidate for application 
interface explanation contains data in a structurized format. 

[Claim 17]The network system- according to claim 9, wherein said structurized format includes 
an XML format. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001][Field of the Invention] 

This invention relates to the network system field, and it is related with the home network 
which possesses more two or more devices connected with it in details. 
[0002][Description of the Prior Art] 

Generally, a network contains the various devices which have the communication capability 
connected with the communication link and said communication link. Said device contains a 
computer, peripheral equipment, a router, a storage device, and the product possessing a 
processor and a communication interface. Devices various as one network embodiment can 
mention the home home network by which interconnection was carried out. The ordinary home 
can contain various devices containing the home device typically found in a personal computer 
and a home. The "device" as a term can contain other devices provided with the capability to 
exchange a logical device or functionality, and data typically, and can contain not only all the 
home devices but a general purpose computer. A home device A security system, movie 
theater equipment, TV, VCR, stereo equipment, The direct broadcast satellite service (DBSS: 
Direct Broadcast Satellite Services), water-drench system, lighting system with which digital 
satellite services (DSS: Digital Satellite Services) were known, A microwave oven, a 
dishwasher, oven/stove, a washing machine/oven, and an electron device like a processing 
system automatic in the car are included. 

[0003]Generally, a home device is used in order to raise a landlord's life style and living 
standard. For example, a landlord does not need to wash tableware directly by hand by 
washing dirty tableware with a dishwasher. In VCR, TV program can be recorded so that a 
landlord may look at a specific program later. A security system protects a landlord's valuables 
and the anxiety of the landlord by the invader who is not desirable is reduced. 
[0004]A home device like home movie theater equipment is controlled using a good single 
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common control unit, i.e., a remote control. A landlord controls other home devices variously 
and enables it to order said single common control unit using a single interface. Therefore, the 
manufacturer has developed the control unit for controlling the home device and ordering from 
a single interface. 

[0005] I hear that the demerit about the use of a remote control unit which controls a home 
device and is ordered provides the static command logic for controlling each home device and 
ordering, and there is. Other demerits about use of the remote control unit, I hear that a known 
remote control unit cannot control two or more various devices, and I hear that it is and two or 
more devices which have the different compatibility for canning out two-way communication in 
order to work in details or to provide service cannot be controlled more, and it is. 
[0006]With the conventional network system, a user provides a command using a remote 
control unit or a device control panel. If a user stops once, the control unit and device which 
provide the command for automation in a network will be lost. . It is indispensable, in order that 
the conventional system may work without a user not controlling the 2nd set of a device 
directly, and ordering it, after a user controls the 1st set of a device in early stages and orders. 
The mechanism for the 1st set of the device which communicates with the 2nd set of a device 
automatically in a network is not provided. The conventional system does not provide the 
efficient method of acquiring information to other network devices, in order that various 
network devices may perform command and control in a network. 
[0007][Problem(s) to be Solved by the Invention] 

Therefore, the method and system which provide the dynamic control of a device and a 
command are required of a home network. In order to work or to provide sen/ice, the method 
and system for providing the capability for two or more devices which have the performance 
which is different in carrying out two-way communication to be controllable are required. The 
method and system for providing the capability for various network devices to order 
automatically and to control other various network devices further are required. The method 
and system for providing the command and control information which are accessed general- 
purpose because of communication between devices are required. 
[0008][Means for Solving the Problem] 

This invention fulfills this necessity. A method and a system for this invention to give its service 

on a home network by a 1st embodiment are provided with the following. 

A stage of connecting the 1st and 2nd home device to said home network. 

As a stage of providing a database containing two or more application interface explanation 

data objects, A stage where each application interface explanation data object includes 

information for a command of a home device, and control in a format structurized by one or a 

home device beyond it connected to said network. 

A stage where the 2nd home device accesses a candidate for the 1st application interface 
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explanation for said 1st home device in said database. 

A stage where said 1st home device accesses a candidate for the 2nd application interface 
explanation for said 2nd home device in said database, A stage of transmitting a command 
and control data to said 2nd home device from said 1st home device through said network 
using said candidate for application interface explanation for said 2nd device, A stage of 
transmitting a command and control data to said 1st home device from said 2nd home device 
through said network using said candidate for application interface explanation for said 1st 
device. 

Thereby, said 1st and 2nd home device offers said service. 

[0009]With one gestalt of this invention, said 1st home device stores the 1st application 
interface data, and said 2nd home device stores the 2nd application interface data. Said 
database is formed by asking the 1st and 2nd home device, in order to transmit said 
application interface explanation data for the 1st and 2nd home device to said database 
device. Said database is stored in a database device, or is connected to a network for general- 
purpose access by network device. Therefore, the 2nd home device is provided with a 
candidate for the 1st application interface explanation for said 1st home device from a 
database through a network. The 1st home device is provided with said candidate for the 2nd 
application interface explanation from a database through a network. 
{0010]Three or a home device beyond it is connected to a network, At least one home device 
accesses a database, in order to ask a candidate for application interface explanation of two or 
more home devices for transmitting a command and control data to two or more home devices 
through a network. Each candidate for application interface explanation has data in a 
structurized format. Said structurized format has an XML format. 

[0011]The feature, a viewpoint, and an advantage of such this invention should be understood 
still better with following detailed explanation, a claim, and an attached drawing. 
[0012][Embodiment of the Invention] 

By one viewpoint, this invention provides communication between devices in a network like a 
home network. If a home device becomes more intellectual and information can be shared, it 
permits that the communication between devices carries out interconnection of the device in a 
network that a user has so that [ the information-sharing performance of said device ] it may be 
used. Similarly, in giving the capability to use flexibly enough the device connected with the 
network for a user, the communication between devices carries out a decisive role. 
[0013]lf drawing 1 is referred to, the network 10 contains at least one client device 12 and at 
least one server device 14 which were linked through the communication link 16 by one 
embodiment of this invention. The communication link 16 can include 1394 serial buses which 
provide a physical hierarchy (medium), in order to transmit data and to receive between the 
home devices connected variously. Said 1394 serial buses support a time-multiplexing audio / 

http://www4.ipdLinpit.go.jp/cgi-bm/tran web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 3/2/2009 



JP,2002-514797,A [DETAILED DESCRIPTION] 



Page 4 of 36 



video (A/V) stream, and standard IP (Internet Protocol) communication both. By an 
embodiment, a home network uses an IP network hierarchy as a communication hierarchy for 
a home network. However, since other communications protocols provide a home network with 
communication, it may be used. 

[0014]Each client device 12 can communicate with the server device 14 beyond one or it in the 
network 10. Each sen/er device 14 can communicate with one or other server devices 14 
beyond it and one, or the client device 12 beyond it in the network 10. Each client device 12 
can include a user communication interface including the display which provides a control user 
interface so that it may interact with the device with which an input device like the mouse for 
receiving a user's input and a keyboard was connected with the network in the user. The user 
interface can include the GUI {Graphical User Interface) display 18 for providing a user with 
information. If draw in g 2 is referred to, as it defined here, each server device 14 provides for a 
user the service which excepted the control user interface, and each client device 12 provides 
a control user interface for the user who interacts with the network 10. Thus, only the client 
device 12 interacts a user and directly and the server device 14 interacts only with the client 
device 12 and the server device 14. For example, the sen/ice can include MPEG sourcing / 
sinking, and display service. 

[0015]prawing^js a block diagram showing the example of the home network 10 containing 
many client devices 12 and many server devices 14. Each server device 14 can contain 
hardware as resources for providing service for a user in a network. Furthermore, each server 
device 14 can store the server or the service control program 20 for controlling server 
hardware, As shown in drawing 4 , the graphic controlled object (GCO: Graphical Control 
Object) user interface description 22 for a user interface can be included with the server 
control program 20. 

[0016]For control between the control client device 12 and the controlled server device 14, the 
client device 12, For example, GC022 of the server device 14 is accessed by transmitting 
GC022 to the client device 12 from the server device 14 through a network. Then, GC022 
transmitted in order to create control user interface GLII18 for the user who communicates with 
the control program 20 of the server device 14 from the client device 12 through a network is 
used for the client device 12. A user provides the control program 20 of the server device 14 
with control and a command from the client device 12 at least. 

[0017]GCO22 storage of each server device 14 contracts processing of the client device 12, 
and a storage demand by the server device itself in a network with some server devices 14. 
Storing GC022 with the server device 14 permits that each server device 14 provides a user 
with the GUI gestalt of the very thing, and sensibility, and it permits the correction or updating 
of GC022 without correction with the client device 12. 

[0018]lf drawing 4 which provides the command and control between the client device 12 and 
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the server device 14 by an embodiment is referred to, said client device 12, Renderer 
(Renderer)24 for being stored in tlie client device 12 or displaying GUI18 using GC022 
transmitted to the client device 12 through the network from the server device 14 of hope can 
be included. For example, said client-server 12 can fetch GC022 of at least one server device 
14 through a network by an early device selective state, Said renderer 24 displays GUI18 
using GC022, in order to control said server device 14. Desirably, said GUI18 is customized 
with the server device 14, and can contain the built-in instruction set made in order to control 
the sen/er device 14. 

[0019]Various GUI18 of the server device 14, For example : (1) The common GCO model type 
for the client device renderer 24 which displays GUMS, (2) The common communications 
protocol for transmitting GC022 to the client device 12 from the various server devices 14, (3) 
To the control program 20 of the server device 14 corresponding from the client device 12 
which does not search for the knowledge made with the control program of the server device 
14 with which the specific server device 14 controlled con-esponds a community like the 
common communications protocol for a GUI interaction. It can contain. 
[0020]lf drawin g 4 is referred to again, the server device 14 can contain one or the server 
control program 20 beyond it which controls server hardware, in order to provide service. The 
GUI interface 18 provides the server device control programs 20 with an interface from GC022 
of said server device 14. Said server device 14 can contain the control state data 26 which 
points out the control state of the server device 14 and server device hardware in providing the 
called-for service. 

[0021]For example, the control state data 26 can include the state of control information by 
GUI18 for the server device 14 like the timer settings set up in order for a VCR server device to 
perform recording operation. The control state data 26 is stored in the controlled server device 
14, and is displayed by the user through GUI18 of the server device 14 with the control client 
device 12 for user control of the server device 14. Desirably, the control client device 12 for 
displaying GUI18 of said server device 14 does not maintain the knowledge of the control state 
data 26 for the controlled server device 14. 

[0022]Each server device 14 is controlled by one or the client device 12 beyond it. Therefore, 
the control state data 26 stored in said server device 14 includes the information state in 
GUI18 of the server device 14 with each control client device 12. For example, if user control is 
completed when a user controls the server device 14 using the 1st client device 12, The 
information in GUI18 of the server device 14 is stored in the control state data 26 of the server 
device 14 by the server device 14 with the 1st client device 12. 

[0023]While a user interacts with GUI18 of the server device 14 with the 1st client device 12 on 
the other hand, The control state data 26 of said server device 14 is updated with the 1st client 
device 12 by the information in GUI18 of the server device 14, and if user control is completed, 
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said control state data 26 will be maintained with the server device 14. When a user controls 
the server device 14 using the 2nd client device 12, said control state data 26 is made so that 
a user can use through GUI18 of the server device 14 with the 2nd client device 12 for the 
control which follows. In order that a user may control the server device 14 again henceforth, 
the 1st client device 12 can be used, Said control state data 26 is made here so that a user 
can use through GU1 18 of the server device 14 with the 1st client device 12 for the control 
which follows. Since the clock 28 is included again, or the time delay operation based on the 
time or the clock inputted by the user is permitted so that it may be mentioned later, said 
server device 14 can maintain current time. 

[0024]The client device 12 and the server device 14 can be physically connected with one unit 
together, for example like DTV. In that case, said client device 12 provides the server control 
program 20 with a control user interface at least including the control program 20 for said 
server device 14 to control server hardware for control of server hardware, and a command. 
Dra win g 5 is a drawing in which the example of the client device 12 is shown, and is (1). PDA 
for a GUI display (RemoteC), (2) DTV (STB) containing the sink server which displayed GUI 
and comprised an audio and/or a video program stream destination server, (3) GUI is 
displayed, and in order to provide multiplex service, PC containing at least one server device 
can be included. The hardware or the thing which can be performed in DTV or PC client device 
is controlled by other client devices. Drawing 6 is a drawing in which the example of the server 
device 14 is shown, and is (1). DVDP SmartCard as a sauce server device, (2) The audio 
amplifier as a sink server device, and (3) DVCR as sauce or a sink server device, and (4) The 
managing server for managing a remote server device is included. Said managing server can 
contain DSB-STB, cable TV-STB, or ATSC-STB. Such a device contains the managing server 
for the local control of STB internal work, or management. The external server accessed 
through the external network may be used by the local client device, for example for service 
like Video-on-Demand, Enhanced-TV, and Internet commerce. 
[0025]lf drawjng_7 is referred to, the communication and control between the two server 
devices 14 will be performed by the control program 20 of the server device 14 which 
communicates the instruction word and control data of these between. The server device 14 
can control one or other server devices 14 beyond it through a network. And the server device 
14 is controlled by one or the server device 14 beyond it and one, or the client device 12 
beyond it. In order that a user may control and order the 1st set of the server device 14, can 
use the client device 12, and the 1st set of said server device 14, Without the ability to confuse 
[ it is indispensable in order to give its service to a user, and ] a user, it orders automatically 
and the 2nd set of the server device 14 can be controlled. 

[0026]For example, in order to perform automatic time-delaying operation, a user "logs on" to 
the client device 12 which controls the 1st set of the server device 14, and can specify service 
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of hope. And a user "logs off' off said client device 12. Since communication and control are 
performed among these very thing and one or the server device beyond it provides service of 
hope without a user's intervention in the gross by the 1st set after that, the 1st set of the server 
device 14 is indispensable, and it controls the 2nd set of the server device 14 automatically. 
[0027] Drawin g 7 Is a drawing in which the embodiment in which the two server devices 14 
carry out two-way communication, and which they control is shown. Each server device 14 
contains the control program 20 mentioned above, the clock 28, and the control state data 26 
mentioned above. Each server device 14 can contain GC022 by which the server device 14 is 
controlled directly with the client device 12 again. However, GC022 does not need to be 
controlled directly by the client device 12, and does not need to be contained in the server 
device 14 which merely communicates with other server devices 14. Each server device 14 
includes the instruction word (CL: Command Language) interface 30 and an instruction word 
library again. Since said server device 14 provides the service, said Instruction word library 
includes the command which uses infonnation for transmitting and receiving, however, drawing 
4 - and as mentioned above, an instruction word is not certainly required because of user 
control. 

[00281 Draw ing 8 shows the example of the audio / video (AA/) model which contains the sauce 
server device 14, the sink server device 14, and the client device 12 in a network. Said sauce 
server device 14 contains the control program 20 for controlling the data stream sauce 
hardwarie 32 of the sauce server device 14, Said sink server device 14 contains the control 
program 20 for controlling the data stream sink hardware 34 of the sink server device 14. In 
order that a user may work the data stream sauce hardware 32, the sauce server device 14 is 
controlled by illustration operation, and in order to work the data stream sink hardware 34, the 
client device 12 which controls the sink server device 14 is used. In initializing the data 
communications from the data stream sauce hardware 32 to the data stream sink hardware 
34, a user gives up said client device 12. Because of other one side, the user can program 
future initial-data transmission and gives up the client device 12. The data stream sauce 
hardware 32 of the sauce server device 14 and the data stream sink hardware 34 of the sink 
server device 14 initialize data communications automatically henceforth at the time 
programmed by the user. 

[0029]For example, said data stream sauce hardware 32 can contain a tuner access device 
like direct broadcasting by satellite {DBS: Direct Broadcast Satellite). DBS is a multiplex- 
channel replaced with cable TV, and provides a small satellite disk (3 foot 18 inches in 
diameter) with television programming like a cable directly from a satellite. It permits that 200 
or more channels also receive the satellite disk located in the place where some standard 
analog TV signals were compressed in digital one by the single satellite transponder, and the 
air was specified with DBS. Said data stream sink hardware 34 can contain the command and 
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digital video cassette recorder (DVCR) which can carry out decoding of the digital video signal 
compressed at the time of reproduction. A user provides the command and control data 
containing the "time-delay recording" event data for DVCR, and the "time-delay selection 
program" event data for a tuner access device. Said tuner access device chooses the program 
of hope after time delay, and from a user, even when he has no additional control operation, 
DVCR which receives and records program data is provided with source program data. 
[0030]Furthermore dra wing 9 contains sauce server device 14 SERVER1, sink server device 
14 SERVER2, and the client device 12 in a network at least, it is a drawing in which other AA/ 
models are shown. In order that said client device 12 may choose and control server device 14 
SERVER1 , and SERVER2 and other server devices 14, for example, SERVERS and 
SERVER4, (not shown). The administrator 36 with the user interface which displays the 
selection information for a user is included. Selection information contains the icon symbol 
assigned to Servl , Serv2, ServS, and Serv4 by the session management person 36 for the 
user who chooses respectively server device 14 SERVER1 , SERVER2, SERVERS, and 
SERVER4. Said sauce server device 14 SERVER1 can contain DVCR, and said sink server 
device 1 4 SERVER2 can contain 1/2DTV. 

[0031]as an example of operation ~ the server device 14 ~ in selection of SERVER1 and 
SERVER2, Said client device 12 transmits GC022 of each server device 14 to a client device, 
and displays each server device 14 SERVER1 and GUM 8 corresponding to SERVER2. The 
user can interact with control and GUI18 of each server device 14 which provide a command 
to the server device [ / for service ] 14. Each server device 14 is combined with the server 
device 14 of independent or others, and can provide service. In order to give one's service, the 
server device 14 needs said session management person 36, and he transmits the control 
state data 26 between GUI18 of said server device 14 with said client device 12. Based on 
user control and instruction information, the two or more server devices 14 can communicate a 
command and control information in between [ these ], in order to provide the service for which 
a user asks. 

[0032]Said session management person 36 can contain the software agent who has a function 
which accesses the useful home network sen/ice provided by the various server devices 14, 
and displays it in the network 10. Said software agent adjusts the performance of the various 
server devices 14 in the network 10 additionally, and the selection information only for said 
server device 14 which has compatible performance is displayed. The selection made from 
GUM 8 of the one server device 14 so that a user might provide the command and control 
information where the server device 14 has a meaning, and the selection made from GUMS of 
other server devices 18 are adjusted by the session management person 36. 
[0033]The session management person 36 searches a network with the example of further 
others of operation, and performs in it the software agent who finds the server device 14 
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connected to the network. Said software agent accesses the performance data stored in each 
server device 14, in order to opt for the performance of the server device 14 again, and he 
provides a user with the information over the performance. And said session management 
person 36 displays selection icon Servl, Serv2, Serv3, and Serv4 for server device SERVER1 , 
SERVER2, SERVERS, and SERVER4, as shown in drawing 9 . 

[0034]Said session management person 36 makes all the selection icon Servl , Serv2, Serv3, 
and Sen/4 enable in early stages so that a user can choose in all the four icons. After a user 
clicks on a Servl selection icon and chooses server device SERVER1, said session 
management person 36 determines that he cannot carry out the performance top compatibility 
of the server devices SERVER3 and SERVER4 with server device SERVER! Therefore, said 
session management person 36 does the disable of the selection icons Serv3 and Serv4 
respectively for the server devices SERVER3 and SERVER4. And the user can click on the 
icon Serv2, in order to order and control server device SERVER2. 

[0035]Like interacting with GUI18 of the server device 14 with which the user was chosen, the 
control and instruction information which were inputted into each GUI18 by the user provide 
the additional performance information which has on the server device selection which follows 
by a user. For example, if the VCR server device 14 is chosen, it will be influenced by the 
determination of the user on whom operation of succession by the session management 
person 35 plays or records the selection icon for other server devices 14 in enabling or 
carrying out a disable. 

[0036]ln a network, each server device 14 has one or the service performance beyond It, as 
mentioned above through the example about the server device shown in dr awing 9. Each 
service performance contains sourcing or sinking of information. TV has the sinking 
performance which receives video and an audio stream - VCR - video and an audio signal - 
sauce (transmission) - and a sink (reception) can be carried out, and PC can transmit and 
receive video, an audio, and data. Each sourcing performance has complementary and 
interexchangeable sinking performance. In this and resemblance, each sinking performance 
has complementary and interexchangeable sourcing performance. For example, video output 
performance is complemented with one device by the input video performance of the device of 
further others. 

[0037]an other services with each devices 14 various on a network sake - sauce -- or since a 
sink is carried out, as shown in drawing 10 . each device 14 stores a performance data table 
(performance table 1). The 1st row of the table 1 checks the service performance of the device 
14, and said device 14 checks sauce or sink **** for the service corresponding to the 1st row in 
the 2nd row. New service is performed using the performance data table 1 , while maintaining 
still older device and compatibility. For example, if still older service and the new service by 
which compatibility is carried out are developed, An execution device can be written in the 
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performance data table 1 for the device which offers said new service as it maintains the old 
device and compatibility which use service with both old new service and old service. 
[0038]By a 1st embodiment, a device administrator performs matching or comparison of sauce 
and a sink service device. For example, said device administrator can also perform the role of 
the software agent who compares the performance and the characteristic of the various 
devices 14 and the specified device 14 with compatibility matching. Service even the 2nd 
device 12 from the 1st device 14 over a network In for example, the case of a media stream, 
the 2nd device 14 with which compatibility of the user is carried out to the performance of the 
1st device 14 for said device administrator - judgment ~ the performance of the 1st and 2nd 
devices 14 is compared so that it may be powerful and can choose. Next, the example of the 
service performance list of [ for the embodiment of the server device 14 ] Is shown. 
Stream_format_video_dv Stream_format_video_mpeg2tpt Stream_format_vldeo_dsstpt 
Stream_format_video_mpeg2pes Stream_format_ video_mpeg210901-tpt [0039]As shown in 
drawin g 11 , each device 14 stores further the characteristic data table (characteristics table 2) 
containing the characteristic about a device. A name and a price define each characteristic by 
the table 2. It is not required although character length Is shown in the table 2. Said 
characteristic data Is useful to other devices 14 which make information processing 
interoperability easy on the network 10, and store device Information. For example, a device 
page uses the characteristics table 2 which stores a device name so that it may be mentioned 
later. Other fields can be added to the characteristic data table 2, when required. 
[0040] With the user-client device control model mentioned above, characteristic data Is 
displayed on the GUI page of the server device 14 with the client device 12. Since said 
characteristic data is displayed, the 2nd level device information homepage may be used for 
others. A text or the characteristic data of the gestalt of an XML (Extensible Markup Language) 
file may be accessed by the software agent. The characteristic data for the device controlled 
for the device device control model is stored in a device interface and an application Interface. 
[0041]With the characteristics table 2, said device position-characteristics field is used In order 
to store the position or group for each device 14. The device type characteristic field writes in 
the device type for the specific device 14 like VCR, DVD, DTV, a camcorder, PC, and a 
security system. Supposing the device itself does not supply a device icon, said device type 
characteristic field will be used in order to select the default device icon which expresses a 
device on a device page. The characteristics table 2 can Include the multiplex writing for 
default sauce and the default sink characteristic field. Such each writing expresses other 
default sauces or sink devices 14 for each data type processed by the device 14. 
[0042] Desirably, performance and characteristic data are packed by the data structurized 
using the hierarchy language. This provides the performance used for other purpose like GCO 
transmission and server device server device control, and the common method of recovering 
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the characteristic. For example, characteristic data can include the data format by which the 
next was structurized. 

<DEVICEATTRIBUTES> <ATTRIBUTE name=DeviceManufacturer value="Samsung lnc."> 
<ATTRIBUTE name=ManufacturerURL. value=www.Samsung.com>. <ATTRIBUTE 
name=Manufacturerlcon value="logo.gif'> <ATTRIBUTE name=DeviceName value="Samsung 
DSS"> <ATTRIBUTE. name=DevicelVlodel vaiue="SCH1900" > <ATTRIBUTE 
name=DeviceType value=DDS> <ATTRIBUTE name=DevlceLocation. value- 'Livingroom">. 
<ATTRjBUTE name=Devicelcon value="device.gif'> <ATTRIBUTE name=DeviceAddress 
value=1 05.144.30.1 7> </DEVICEATTRIBUTES> [0043]As an example, the performance data 
can include the format by which the next was structurized. 

<DEVICECAPABILITIES>. <CAPABILITY type=MPEG 2. value=Source> <CAPABILITY. 
type=MPEG2 value=Sink> <CAPABILITY type=MPEG3 value=Source> <CAPABILITY 
type=MPEG3 value=Sink> </DEVICECAPABILITIES> [0044]An application interface language 
is used so that other server devices 13 may perfonn device device control including a server 
device server device. It can be described using XML that said application interface language 
was later mentioned including the instruction word. The control program 20 of the one server 
device 14 controls the control program 20 of the server device 14 of further others without a 
user's intervention distantly through a network, not using GUI18. The example of control of a 
device device is automation, since control through the client device 12 is provided and a user 
subsequently provides [ the two or more server devices 14 ] service in early stages for service 
of hope, even when it has no interaction of a user, he is mutual - it communicates 
automatically and controls. 

[0045] If drawin g 12 and drawin g 13 are referred to, it will be used so that information 
processing interoperability may be permitted among the various control programs 20 In the 
desirable server device 14 with a various standard application interface language. By one 
embodiment, said standard application Interface language, (1) of the following configuration 
blocks The functional standard block 40 of service like a service-function database, and (2) 
The block (42) with which a message element is constituted, (3) The industrial standard format 
block 44 and (4) The message character string configuration block 48 which outputs the 
message compressed block 46 and the structurized message data is included. 
[0046]DravyingJ2 is a drawing in which the example of composition of the configuration block 
which performs a command message generating function is shown. Each message item 
comprises a functional standard of service, and is standardized by choosing an industrial 
standard compression form (Hex) label to a message item. A group like a message item is 
together put in order to make a perfect instruction-character sequence. The instruction word 
which exists like CAL and AV/C operates, as shown in drawing^12. However, the instruction 
word mechanism specifies binary code or a hexadecimal-code message, and a system 
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operation to a physical unit on a physical interface, and is based on hardware regulation, 
therefore, the application level which the one software application program 20 in the controller 
device 14 specifies the position of the software application 20 of further others in the device 14 
by which it was controlled on the network, and the instruction word controls - that is, It Is not 
so desirable to the network hierarchy based on the control mechanism of the control system 
standard which contains a name, an address, device performance discovery, communications 
language, and a command message on a software level. Said control mechanism is further 
suitable to a device like the digital device containing versatility like a computer, and not only a 
multiplex application device but a device like DVCR. 

[0047]Drawing 13 is a drawing in which the desirable example of the configuration block of 
drawin g 12 which performs a command message generating function is shown. By drawing 13, 
the position of the industrial standardization format 44 and the message compression 46 
differs from draw ing 12 . Many text normalization forms are chosen from the functional standard 
service 40 which makes a perfect message. Said message is later compressed by the lower 
hierarchy of a protocol stack. Draw i ng 13 expresses how to perform service or device 
command, and control to electric appliance CE. Message composition is defined by XML 
standardization syntax and message compression is performed by protocol hierarchy of further 
others like HTTP. Command interface language is used for an application software 20 
interface level rather than a low rank hardware level. Therefore, a network protocol stack is 
managed with the command in said language, and each controller device 14 and the controlled 
device 14 are shown as composition with which the network was unified for the message 
transmission of these between. 

[0048]lf dra wing 14 is explained, three embodiments of three interactions between the client 
device 12 and the server device 14 are shown. A user communicates with remote service 
application"S" by "A" a 1st embodiment. Although said user uses a browser with a client device 
as a user interface, Asynchronous instruction message posting of .XML base which said 
browser controls the service program 20 by service application"S" here, and receives a 
response in HTML {Hyper Text Markup Language) or an XML format. The second server 
provided with the browser to accept is contained. For example, in DVCR, the second server 14 
accepts a command message like "VCR FAILED TAPE BROKE". Since the command 
message for a user displays within GUI of a browser for control of the succession attention by 
a user, and DVCR. the software agent containing a browser is used. Desirably, the client 
device 12 of an XML base includes the HTTP1 .1 server performance which answers the 
command initialized elsewhere for server device versus server device control, and a 
command. 

[0049]A user is exchanged by the software client control program 50 by "B" a 2nd 
embodiment. Said software client control program 50 generates command posting to service 
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application"S" of an XML base, and receives XML command posting replied. And said software 
client control program 50 is exchanged by "C" a 3rd embodiment by application [ lil<e the 
server device control programs 20 exchanged between the two service applications 20 ] whose 
command and response are. In this point, it is when embodiment "embodiment in which B" has 
NARU (Null) service" C" is special. 

[0050]The application interface language based on XML, It is used in order to control between 
the 1st server device 14 and the 2nd server device 14 (a device pair-device or service pair- 
service) for the device enabled by World Wide Web or the Internet or service. An application 
interface language is due to a web standard and a middleware hierarchy. By one embodiment, 
it includes that device device control controls the control program 20 or application by the 
network 10 distantly with the one server device 14 from the server device 14 of further others. 
Therefore, the interface (API) to the application 20 can be used through the network which 
uses API extension. Desirably, said API extension uses a standard format like an interface 
based on XML, in order to provide the whole information processing interoperability. 
[0051] Draw i n g 15 is a block diagram showing the API extension for the 2nd application B 
designed as the 1st application A and B designed as the service A which communicates within 
a network. For example, the service A is a control program for the 1st server device A in a 
network, and the service B may be a control program for the 2nd sen/er device B in a network. 
The server device B transmits a command to the server device A. For example, the 1st and 
2nd service devices A and B contain CE device. 

[0052]lf the API extension for the service A is referred to, the 1st top block 52 provides a 
synthetic definition or database of the method for CE using the English word explaining CE 
device. The synthetic definition or database which uses .XML which can exist in other formats 
as which said synthetic definition or the database can express C, XML or an object, and the 
method of these each one is called a XCE definition. 54 provides the 2nd block of the format 
which expresses API by XML form for all the devices 14 designed by interface data-type 
definition INTERFACE.DTD. 

[0053]The software agent designed by the means A uses the subset of the XCE definition for 
the service A, and uses interface data-type INTERFACE.DTD for the service A which 
generates an XML gestalt document, and INTERFACE-A.XML. Said document INTERFACE- 
A.XML explains the object and method which are supported by the service A according to 
document type definition INTERFACE.DTD for the service A. Other data-type definitions are 
used in order to draw up an INTERFACE-A. XML document again. 

|0054]The software means A generates again the look rise table 56 compiled by the look rise 
table 56 changed from the XML message to the service A programmed by C, and the binary 
number which can be performed from the service B on a network interface. The look rise table 
56 is desirably created by compile time, The method (Method) message (command) of an XML 
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gestalt inputted from the service B Is changed into the API form created by the application C 
code compiled for the service A between ****- times here. Said look rise table 56 provides the 
****- time translation changed into a request peculiar to the device for A as method request 
service for XML. The look rise table 56 Is compiled with the device control programs 20 for 
execution local on the server device A for the service A. 

[0055]INTERFACE-A.XML is used by the service A for the Tokimasa this sex check which the 
error generated by the received message. Before INTERFACE-A.XML communicates with the 
service A again, it Is used by external application like the service B which determines the 
message format for the service A. If the message to the service A generates an error from the 
service B, the service B can access an INTERFACE-A. XML document, in order to diagnose 
an error. 

[0056]lf the API extension to the service B is referred to, the synthetic definition or database for 
[ like a XCE definition for said service A of the above / 58 / the 1st block ] CE Is provided. The 
following block 60 provides the remote API service or the device like API for the service A with 
the language definition for the XML gestalt method (command) call. Said language definition Is 
document type definition method request CALL. DTD which explains an Interaction with an 
object on a network. 

[0057]The software agent designed by the means B, In order to create the look-up table which 
changes Into an XML form method request C program code compiled In the command for the 
service B, the object within the XCE regulation for the service B and the subset of a method 
are used at least. Therefore, the look rise table 62 provides conversion between the XML 
document which crosses a network interface with the method and the service A which were 
caused by the service B (for example, "reproduction"), and performs a method call, or a 
message, for example. The subset of the XCE definition used by the software means B is 
dependent on network use extension and essence. For example, said subset can be chosen in 
order to provide the use which all the possible services were comprehensive, or was restricted 
on a home network. 

[0058]Therefore, said API extension provides communication among devices various on the 
network which uses XML. In the aforementioned example, the program code 20 for the service 
B generates a method call by API, The .XML method call (message) from which an API call Is 
changed into the web / Internet standard XML for internal-device communication in an XML 
gestalt at conformity is transmitted to the service A through a network, The service A 
reconverts the XML method call from a network interface to the program code API definition for 
the service A. Said conversion and re converts provide the web / Internet compatibility for the 
various devices in the network which has program code API which requires binary compatibility 
of ** among other devices. The embodiment of the XML interface block which uses the block 
diagram in drawing 15 is shown below. 
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interface.dtd rules for describing an 

object interface in xml <!ELEI\/IENT 

parameter. # PCDATA><!ATTLIST parameter. valueCDATA#REQUIRED><!ELEMENT 
metliod (#PCDATA,{parameter)+)><!ELEMENT object (#PCDATA)<!ELEMENT call (object, 

(method)+)> Interface.!! example object 

interface in c /*object*/typedef struct 

stream{lnt id;};/*metliod*/void StreamPlay(int id,intspeed);void StreamStop(int id); 



interface.xml the same object in xml using ruels of 

interface.dtd <object>Stream 

<method>Play<parametertype="int"> id</parameter> <parametert ype="int"> speed 
</parameter>. </method> <method>Stop <parameter type="int">id</parameter> 

</method><object> call.dtd rules for 

describing a c function call in xml <! 

ELEMENT parameter. # PCDATA><!ATTLIST parameter. TypeCDATA#REQUIRED><! 
ELEMENT method {#PCDATA,{parameter)+)><! ELEMENT method {#PCDATA,{method)+)> - 

controller.c example controller command in 

c ...StreamPlay(0x1ae,500);.. 

. __. caii.xml the same command in xml using 

call.dtd — <!-example to play a. stream~> 

<call> <object>stream</ob]ect> <method>Play</method> <parameter 
value="500">speed</parameter> </call> [0059]The example of interface definition 
INTERFACE.DTD used so that the explanatory note document of INTERFACE.XML of the 
explanatory note document of the available service mentioned above might be drawn up 
above, and CALL.DTD is shown. Said CALL.DTD definition includes the regulation set for 
generating a method call like XMLRPC (Remote Procedure Call) or a XMLRPC message, or a 
function call message. Said CALL.DTD definition explains the output interface of the controller 
service 14. It is a home network and INTERFACE.XML expresses available service on a home 
network, for example. Available service is a subset of whole service in CE field. 
[0060]A user controls a tuner access device like satellite STB by an OTR (One-Touch-Record) 
outline. A user controls tuning using EPG (Electronic Program Guide) like a graphics user 
interface expression which shows a program list. OTR recording provides the service which 
includes selection of a future program from EPG so that it can record without accessing a VCR 
graphic user interface, in order that a user may program VCR for the recording by which time 
delay was carried out. OTR automates control of VCR. : (1) whose following is an illustration 
motion-control list of OPR.XML The selected program stream outputted to the network from 
StreamOpen= satellite STB for reproduction;OTR. ; (2) with this control local to an STB device 
StorageOpen= storage service opening; and (3) A StorageRecord= network is led and it is 
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recording command transmission to VCR. 

call.dtd rules for describing a c function 

call in xml <!ELEMENT parameter. # 

PCDATAxlATTLIST parameter. valueCDATA#REQUIRED><!ELEMENT method 
(#PCDATA,(parameter)+)><! ELEMENT object (#PCDATA)><!ELEMENT call (object. method)> 

interface.dtd example for describing an 

object interface in xml <!ELEMENT 

parameter. #PCDATA><!ATTLIST parameter valueCDATA #REQUIRED><!ELEMENT method 

(#PCDATA,{parameter)+)><!ELEMENT object {#PCDATA.method+)> 

interface.xml this document describes various CE services 

offered-a subset of the whole CE space. 

<?xml version="1 .0"?> - < - !. 

DOCTYPE interface SYSTEM "interface.dtd" ><object> Stream <method>Open <parameter. 
type="int" >id </parameter>. <parameter type="int"> channel</parameter> </method> 
<method>Close< parameter type="int"> id </parameter>. < - /- method - > - < - /-- object - 
>..<-. object>Control -- < - method>Set - < - parameter type - = " - int - " > - id - < - 

- /- parameter - > - < - parameter type - = - " - int - " - > - level - < - /- parameter. >. < - 

- /- method - > - < - /- object - > - < object>Storage - < - method>Open - < - . 
parameter type - = - " -- int - " - > -- id - < - /- parameter - > - < - parameter type - = - " 

- int - " -- > - channel - < - /- parameter. > </method> <method>R. ecord /[ <parameter 
type="int"> id<] parameter> </method> <method>Play <parameter type="int"> id 
</parameter>. <parameter type="int"> speed</parameter> </method> <method>Stop 
<parametertype="int"> id </parameter> </method>. <method>Close <parameter. type="int" 
>id </parameter>. < /-- method - > -- < - /- object -- > - < - object>Display<method>Open 

- < - parameter type - = - " - int - " - > - id - < -- /- parameter > - < - parameter type - 
= _ " .. int - " - > - channel - < - /- parameter. > < ~ /- method -->-<- 
method>Render - < - parameter type - = - " - int - " - > - id - < - /- parameter - > - < - 
/-- method -- > - < - method>Blank - < ~ parameter type - = -- " - int - " - > - id. 
</parameter> </method>. <method>Control <parameter. type="int" >id </parameter>. < - 
parameter type - = - " int - " - > - cid - < - /- parameter - > - < - parameter type - = -- 
" -- int " > level - < -- /- parameter - > < - /- method -- > - < - method>Close. 

<parameter type="int">id</parameter> </method></object><! 

otr.xml. an xml representation, of one touch record, c . representation:. 

StreamOpen{100,2);/*play a stream{pushed by satellite feed*/ StorageOpen(24,2);/*open a 

storage service*/ StorageRecord{24 ; /*record the stream*/ 

<?xm! version="1.0"?>. <!DOCTYPE interface. SYSTEM"call.dtd"> <call>. 

<obJect>stream </object>. <method>open </method>. <parameter value="100"> id<channel 
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[ /parameter> <paranneter value="2"> ] </parameter> </cail> <call> <object>storage </object>. 
<method>open </method>. <parameter value="100"> id<channel[ /parameter> <parameter 
value="2"> ] </parameter> </call> <call> <object>storage </object>. 
<method>Record</method> <parametervalue-'100">id</parameter> </cail> [0061 ]As it 
argued about dra win g 1 5 in the top, the 1st device B accesses the INTERFACE. XML 
document of the 2nd device A, in order to investigate the details matter of the device 
performance of A, and an API interface, and can detemnine the function in which the 2nd 
device A was supported, and a command item. Specially, said 1st device B can determine 
overlapping supported by the 1st device B and the 2nd device A, and the method of following 
and using. Drawi ng 16 shows the example which accesses the INTERFACE-A. XML document 
of the 2nd server device A with which the 1st server device B containing the application B 
contains the application A. Said 1st server device B contains INTERFACE-B.XML for the 2nd 
server device A to compare with an INTERFACE-A. XML document. 
[0062]Said 1st server device B tends to control the 2nd server device A by one scenario in a 
network. The INTERFACE-A. XML document of said 2nd device A is transmitted to the 1st 
server device B from the 2nd server device A, and is used by the application B which asks the 
performance and the API interfacing method of the 2nd server device A. This permits that the 
1st server device B controls the 2nd server device A using XML remote procedure call 
XMLRPC. In other scenarios, after said 1st server device B tries the 2nd server device A and 
communication once [ at least ] and communication confirmation fails in it, it performs the 
above-mentioned stage. In other scenarios, said 1st server device B is distantly asked to 
INTERFACE-A.XML in the 2nd server device A, without transmitting an INTERFACE-A. XML 
document to the 1st server device B. 

[0063]in investigating the item of an INTERFACE-A. XML document, said 1st server device B 
can create the command for transmitting to the 2nd server device A in an XML format, as 
mentioned above. Generally, as said 1st server device B was mentioned above, even if [ a part 
of ] it has little INTERFACE-A.XML overlapped by the XCE definition subset used by the 1st 
and 2nd server devices B and A, it can interpret an Item. Supposing said 1st server device B 
cannot interpret the partial item of an INTERFACE-A. XML document, the 1st server device B 
can disregard the portion, or can fetch the application assisted so that it may explain by 
translation that it is later mentioned by the portion. 

[0064]lf drawing 17 is referred to, other examples which control the device device or internal 
device between the controller sen/er device 14 and the controlled server device 14 are shown. 
Said controller device 14 contains the application C which can perform the controlled device 14 
including controller application. The controlled device 14 includes application interface 
explanation of INTERFACE-A.XML and the application C further. The application E accesses 
the application interface explanation A in the device 14 controlled in order to ask the 
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performance of the device 14 and the controlled API interfacing method of the server device 14 
which were controlled. Next, the application E orders and controls the application C using an 
XML remote procedure call, in order to control the controlled hardware of the device 14 or the 
service D. A scheduler device may be the 1 case of the controller device 14 which will be 
driven if the day set like the time-delay-recording control machine of VCR comes. 
[0065]By the 1st example, said application E accesses the application interface explanation A 
by remote reference which led the network. By the 2nd example, said application E accesses 
the application interface explanation A by transmitting the copy of the application interface 
explanation A to the controller device 14 from the controlled device 14. Next, the application E 
is locally asked to the interface explanation A. It is transmitted to the library device 64 which 
the application interface explanation A provides with library space by the 3rd example for 
interface explanation, and the application E asks the interface explanation A distantly in a 
library. Said library device 64 stores the address (URL) of the related application which can 
use a direct control action and response. 

[0066]lf drawirig 18 is referred to, an XML protocol provides a web standard common 
middleware hierarchy in the communications stack 66 on the API level between the 
applications 20 of the various devices 14 with a network. The topmost part application of a 
communications stack transmits and receives a communication message through a network 
with each device 14, and it communicates with a software hierarchy by the device stack which 
controls locally the device hardware or service software for a device. 

[0067]lt is used in order that 1st XML layer API designed by XML layer OUT 68 may transmit a 
message, and 2nd XML layer API designed by XML layer IN 70 is used in order to receive a 
message. Document type definition CALL.DTD by which XML-defined, namely, the XCE 
definition and the method call were mentioned above is used so that XML layer OUT 68 may 
be generated. Document type definition INTERFACE. DTD by which XML-defined, namely, it 
was furthermore mentioned above for the XCE definition and the method call is used so that 
XML layer IN 70 may be generated. For example, controller application uses XML layer OUT 
68, and uses application ENXML layer IN 70 controlled. 

[0068]lf drawing 19 is referred to, the embodiment of further others of a server device server 
device command and control structure is shown. XML-base control structure is used for the 
device driven by a web and the Internet, or the device device (service pair-service) for service. 
The 1st device A can control the application 20 by the 2nd device B distantly through the 
network which uses an XML command message. The interface to each device is described by 
XML format including the interface to application within said device. Said interface is extended 
on a middleware hierarchy through a network for the correction and explanation by other 
devices, and can become usable so that it may be mentioned later. 
[0069]Each server device A and B includes the hardware and software for controlling other 
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server devices through a network and being controlled by other server devices through a 
network. In drawing 1 9, the home network device A is a controller device or a module, and the 
home network device B is the controlled device or module. Each device A and B includes the 
local device XML interface 72 which comprised interface document INTERFACE.XML and 
document type definition INTERFACE. DTD. An INTERFACE. XML document includes 
explanation of the object supported by the corresponding device 14, a method, and a 
parameter. Said INTERFACE.DTD document is used with the XML interface of a device for a 
concrete justification check, as mentioned above. 

[0070]Each device A and B contains XML parser (Parser)74 which comprised a program code 
for carrying out parsing of an XML message like [ again ] an XML interface and a XMLRPC 
command, and checking it. Said XML parser 74 is similar to said XML hierarchy IN 70 
mentioned above about d rawing 18. Each device A and B, In order to reproduce the method 
name and parameter of XMLRPC, the XMLRPC decoder for carrying out decoding of the 
XMLRPC encoder and the XMLRPC message inputted for carrying out encoding of the method 
name and parameter which are sent out from a XMLRPC message is included. The XMLRPC 
codec 76 becomes independent of the device XML interface 72 and device device control 
structure, and use of a XMLRPC format is permitted, without changing other features of device 
device control structure from it. 

[0071] Interface Fetscher (Fetcher) who comprised a program code, It is used by each device A 
and B in order to fetch the device interface of the device of direct further others from the device 
or the home network interface library 80 of further others. If the device 14 is a controller device, 
the controller application program code 82 in the controller device 14, A command and control 
of other devices 14 are affected through a network by controlling the software and hardware in 
the controller device 14 like XML parser 74, interface Fetscher 78, and the XMLRPC codec 76. 
If it is the device by which the device 14 was controlled, the controlled application program 
code 84 in the controlled device 14 will control the software and hardware in the device 14 for 
the device 14 controlled by other devices 14. The home network device web server 86 in each 
device A and B manages communication between the devices on a network. XML to the 
peculiar look-up table 88 in each devices A and B X, It is used by the controlled application 84 
which changes a MLRPC message (for example, a method name, a component name, and a 
type) into the peculiar interface (for example, the peculiar method name, a component, and a 
type) of a device. Within an XML message, said table 88 is not used, when the peculiar 
interface of a device is the same as the name of a method and a parameter. 
[0072]As for each device A and B, each hair drier 90 contains the pointer to the peculiar 
embodiment of a specified device function from application 84 controlled inside, including one 
or more hair drier (Handler)90 further. The peculiar embodiment of a device function contains 
the binary code in execution time with most devices. Binary code is generated by compile 
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duration from a high level language including C and Java. Therefore, the electric appliance 
manufacturer can add the hair drier 90 which was superior to that for a new function without 
affecting the existing hair drier and functional embodiment. The hardware service 92 includes 
the peculiar embodiment of a device function with each device A and B. Each device A and B 
includes the peculiar interface 94 which possesses API by the peculiar embodiment of a 
device function again. 

[0073]Furthermore, The request broker for a home network (HNORB: .) Home Network Object 
Request Broker79 and a request broker for a network like an interface library {IL: Interface 
Library) provide the middleware hierarchy 98 for the home network 10. As shown in draw ing 
19, said middleware hierarchy 98 can be located in the 3rd device 96 or the separated control 
hub. Said HNORB79 contains the software agent for being used by the one device 14 which 
finds existence of other devices 14 connected to the network 10. Said HNORB software agent 
organizes a device name by the hierarchical tree structure of a name, organizes a device 
interface in said interface library which can be searched, and provides with a device interface 
the device which demands interface information. 

[0074]The middleware hierarchy who comprised HNORB79 and IL80 is directly connected with 
the internet like the selected home device accessed from the specified outside of the local 
home network 10. The middleware hierarchy 98 in one local home network is connected to the 
middleware hierarchy 98 by other local home networks through the Internet, in order to provide 
the network provided with the two home networks 10 integrated, in such a case, the attested 
user who has suitable stream coding can access a user's 1st domestic DVD changer 
(Changer) from a user's 2nd domestic TV, in order to play video and to watch it by TV. 
[0075]ln order to use said interface library 80, at least one HNORB&IL should be working on 
the local home network 10. One or more HNORB&iLs are used again. For example, all of a 
cable modem, some DTV, and a central home hub can have a HNORB&IL software agent of 
these very thing. In order to define the position of HNORB&IL, the device 14 transmits a 
broadcast massage through a local home network. 1st HNORB&IL which answered with the 
device 14 is used by the device 14. If HNORB&IL is located once, the device 14 and 
HNORB&IL will register. Device lookup service can be checked between [ TCP (Transmission 
Control Protocol) or UDP (User Datagram Protocol) ] the points for an interface request and 
fetch. If an UDP protocol cannot be used, It is used for high bandwidth width connection [ like 
IEEE1394 ] whose TCP protocol is. XMLRPC of a HTTP-base is used for the device for 
HNORB&IL communication. For example, in order that the device 14 may pass a device 
interface as one or more components, the "register" method of HNORB can be called distantly, 
Or the XMLRPC call can reproduce a partial or overall device interface from IL as a value 
which XMLRPC-answers or returns. 

[0076]As mentioned above, one or more HNORB&ILs can operate by the local home network 
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10 simultaneously, Each HNORB&IL can recognize the subset of an usable device here, and 
one HNORB&IL can communicate with other HNORB&ILs in order to locate the device 14 
which is not found. Multiplex HNORB&IL on the one local home network 10 can be 
automatically located mutually by using a broadcast massage like UDP and TCP. In such a 
case, multiplex HNORB&IL constitutes the request broker for distribution, while many interface 
libraries 80 constitute a distributed interface library. In order to provide a fault-tolerant error, 
supposing one HNORB&IL must finish suddenly, all the devices registered with this 
HNORB&IL will be notified, and said device will be automatically registered with other useful 
HNORB&IL. 

[0077]Each device interface has a single logical name on the consistent target put together. 
The position of said device, or also after a network address actually changes, a single logical 
name can be used for other devices on said consistent target which recognizes a device and 
accesses it. Mapping of a device address is actually treated by HNORB with mapping of a 
logical name by the software agent for naming service. Desirably, the standardized naming 
method is used. More desirably, in order to operate a device name by a hierarchical tree 
structure, a hierarchical naming structure is used. This hierarchical structure can be expressed 
to a file system and resemblance using 7." Although the structure is based on other positions 
like other service types like a home / MPEG 2/T\/, or a home / sitting room / VCR, it is 
generated by other methods like. Various naming trees can live together for execution and 
efficiency. 

[0078] In the command between the controller server device A in drawing 19 , and the controller 
server device B, and the example of control, said middleware hierarchy 98 Is in the 3rd device 
96, or may be In the separated center hub. A dark block shows the device configuration 
element used for the special command shown in drawing 19 , and the control processor. After 
the devices A and B become usable through a network and become accessible by an 
operation scenario, as for each device, the XML interface of itself and that is written in / 
submitted at the center HNORB and the IL middleware layer 98. If the center HNORB and IL 
middleware hierarchy cannot use it, each device broadcasts a message through a local home 
network, in order to tell Itself. 

[0079]The controller application 82 of said device A tries an inquiry to the controlled whole 
device B or the device interface of a portion. If the interface library 80 is not useful, the 
controller device A by transmitting a request to the device B first through a network, and 
receiving the XML interface of the device B to the device B, In quest of the device interface of 
the device B controlled directly, It can fetch from the controller device B. However, if the 
interface library 80 can be used, the controller device A can search for the whole device B 
controlled from the interface library 80, or the device interface of a portion. The software agent 
of HNORB acquires the XML device interface of said device B from the interface library 80, 
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and forwards it to the controller device A. 

[0080]lf the XML device interface of the device B by which the controller device A was 
controlled once Is received, the controller application of the device A will use XML parser 74 of 
the device A, in order to analyze and translate the device interface of the device B. And the 
XMLRPC codec 76 of the device A generates a desirable XMLRPC command message using 
a parsing result. Said XMLRPC comniand message is transmitted to the device B controlled 
through the network. If said XMLRPC command message is received, the application 84 by 
which the device B was controlled will use XML parser 74 of the device B, in order to analyze 
and translate the received XML command message. And the XMLRPC codec 76 of the device 
B carries out decoding of the parsing result, in order to acquire method calling information from 
the command message which contains the method name and parameter for a device B 
function in order to offer called-for service. 

[0081lSince peculiar functional execution of the device B is accessed and is sent out through 
the peculiar interface of the device B next, XML is used for the application 84 by which the 
device B was controlled to the peculiar look-up t^ble 88 and the hair drier 90 with the device B. 
If the response with a function or the returning value is generated, encoding of said response 
or the returning value will be carried out to XML or a XMLRPC message, and it will be 
transmitted to the controller device A. The middleware hierarchies HNORB and IL provide for 
the device A by which the reference to the controlled device B was controlled, and the device 
A generates the remote call to a device B peculiar function like the call to a local device A 
peculiar function here. 

[0082]Desirably, a standard XMLRPC format is used so that all the devices may explain a RPC 
call and decoding of them can be carried out through a network. In order to raise efficiency 
desirably [ since the device interface of the controlled device 14 is asked by the controller 
device 14 and investigated ], the simplified XMLRPC fomnat which has sufficient device 
interface information is used. The following example shows two possible formats which call 
XMLRPC for OTR (One Touch Record) and TDR (Time Delayed Record) operation. 
[QQ83]Example hXMLRPC calls, A detailed tag and interface information. Example of a format 
to include: The example of a 1 .OT R call : . [ <?xml ] version="1.0"?> <call>. <record 
[obJect>DVCR1.] </object> <method>timeDelayedRecord</method> <parameter> 
<parameter> <name>channel </name>. </int> <value<int»4</value>. </parameter> 
<parameter>. <name>recordTime </name>. Example of <value> <tlme >2:10:30</t ime> 
</v alue> </ pa ra meter> </para meters> < /call> 2.TDR call: <?xmlversion="1 .0"?>. <call> 
<record [ object>DVCR1 .] </object> <method>timeDelayedRecord</method> <parameter> 
<name>channel </name>. <value> <channelName>NBC </channelName> - <. /value> 
</parameter>. <parameter> <name>startTime</name> <value> <datetime.iso8601> 
19990401T19:05;35< /datetime.iso8601 </value». </parameter> <parameter> 
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<name>recordTime</name> <value><time>2:00:00</time></value> </parameter> 
</parameters> </call> [0084] Example IkXMLRPC calls, The tag and interface information 
which decreased. Example of a format which it has: The ex ample of a 1 .QTR call :. [ <?xml ] 
version="1 .0"?> <call>. <object>DVCR1.record</object> 

<method>timeDelayedRecord</method> <parameter value="4"> channel </parameter>. 
<parameter. value="2: 1 0 : 30":[ example o f > recordTime</ para me ter> </c all> 2.TDR ca ll ] <? 
xml version="1.0"?> <call> <object>DVCR1 .record </object>. 

<method>oneTouchRecord</method> <parameter value="NBC"> channel </parameter> 
<prametervalue="1 990401 T1 9:. 05:35">startTime</parameter> <parameter 
value="2:00:00">recordTime</parameter> </call> [0085]lf drawing 20 is referred to, the device 
interface for the home device 14 is based on the database 100 which uses the standardized 
term and which was formed into industrial standard structure. The interface data and the term 
for a new interface are added to the database 100. In order to explain CE object, a 
comprehensive definition or database, method, and parameter which use an English word are 
specified in the CE database 102. A comprehensive definition or database can become C and 
XML which show an object, the method of each of them, and a component, or other formats. 
The comprehensive definition or database which uses the standardized XML term is called a 
XCE definition or the database 104. 

[0086]A controller and the controlled applications 82 and 84 are programmed using the 
standard interface subset of XML based on the XCE database 104. Each device interface is 
stored with said applications 82 and 84 with an XML gestalt. Even if said XCE database 104 
does not need to be in XML, as mentioned above about draw ing 15, said subset interface 
created by compile time by the embodiment of this invention will be in XML. 
[0087]The information designed as 'manufacturing-company' information by drawi ng 20 for the 
embedded device 14 is built in the device 14 at the time of manufacture, and the information 
designed as a 'home network' is a part of-like execution time feature of a device of operation in 
a network. 1 for N device .... The device XML interfaces 72 designed as N are some data in 
the standardized XCE database 104. The home network interface library (HNIL: Home 
Network Interface Library) 106 provides a device interface set of the usable device 14 
connected to the home network. HNIL 106 is a subset of the whole XCE database 104. 
[0088]By drawin g 16, a device interface is transmitted to the device B from the device A for the 
application B in the device B which investigates the contents of the interface for the device A. 
As mentioned above, a device interface is mentioned as INTERFACE-A.XML to the device A, 
including explanation of the object maintained by a device, and a method parameter. The 
device XML interface 72 is a device interface of an XML format. The contents of the XCE 
database 104 are the structure of a service base of providing a device interface. 
[0089]!f drawing 20 is referred to, said XCE database 104, The XCE interface document type 
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definition {DTD: Document Type Definition) by wliich it was standardized for CE device which 
provides the regulation set standardized in order to use XfvIL expressing the CE device 14 is 
provided. Said DTD or its subset is used for a justification check. Although the software agent 
designed as the manufacturing-company means 108 filters and uses the subset of the XCE 
definition by which it was standardized for specified CE device, For example, standardized 
XCE interface DTD which generates the XML device interface 72 of a CE device lil<e 
INTERFACE.XIV!L and INTERFACE.DTD is used. Said document INTERFACE.XIVIL includes 
explanation of the object supported by a special device according to standardized XCE 
interface DTD, a method, and a parameter. Said document INTERFACE.DTD is a subset of 
standardized XCE interface DTD, and is used for the justification check for the XML interface 
of a device. It is used in order that other document type definitions may generate an 
INTERFACE. XML document. 

[0090]The XML interface 72 of CE device containing said XML interface document and said 
DTD document is stored in a library like the home network interface library 106 which can 
generally be accessed. The software agent 110 collects the device interfaces 72 of all the 
devices 14 on a network which can be accessed, and arranges them to the structurlzed 
Interface library 106 which can be searched with a device name/address information. Said 
interface library 106 is a subset of the XCE database 104, and the process in which the 
interface library 106 is made is similar to reconstructing a portion or all the XCE databases 
104. Said interface library 106, It can function as the cash (Cache) for which it depends on the 
usefulness of all the devices 14 by the home network in which a set of the device interface of 
all the devices in a home network or the device interface 72 most used for these days is 
stored. When the device 14 originates in an event like changing a disk with a DVD regenerator 
and updates the device interface 72, some device interfaces 72 are updated based on event 
service. 

[0091]lf drawing 21 is referred to, it has a desirable gestalt with the hierarchical device 
interface definition 72 of each device 14. This is because the device interface definition 72 may 
become long in a home device. The function of one or a small number typically like the single 
function for the recording by which time delay was carried out is accessed simultaneously, 
therefore a small portion Is used for only [ of said device interface 72 ]. It is more effective than 
creating the whole device interface 72 to create some device interfaces 72. By using a 
hierarchical device XML interface, the controller device 14, By specifying a desirable functional 
category or function in the demand for an XML device interface from the controller device 14 or 
HNORB, and IL middleware hierarchy 98, the partial device interface 72 of the controlled 
device 14 can be searched for. In the case of the latter, HNORB and IL middleware hierarchy 
98 forward the desirable portion of the device interface 72. 

[0092]lf drawing 21 is referred to, said hierarchical device interface structure, (1) Now a useful 
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device. The 1st hierarchy 1 12 for the written-in XML interface of each home network, and (2) 
The 2nd hierarchy 114 for the general XML interface of each device which wrote in the 
functional category, and (3) The XML interface of each functional category for a device. The 
3rd hierarchy 116 for specifying, and (4) Four layers including the 4th hierarchy 118 for 
standardizing the XML interface of each function in a functional category are included. Inside a 
home network, the three lower layers 1 14, 1 16, and 1 18 are merely used, and 1 12 [ layer / 
1st ] is used in the home network exterior. 

[0093]Dr awinq 22 shows said layers 1 1 2, 1 14, 1 1 6, and 1 1 8 and the corresponding example of 
an interface. The interface in each hierarchy is linked to a higher rank or a lower layer through 
the X link which provides a both-directions link, or a link like X pointer {if it can do). An X link is 
(1). The X link ingredient and (2) which make the link in an XML document recognize as a link 
The package of the hyper-linking functionality which has two parts of X pointer ingredient 
which carries out addressing of the link to the exact subpart of an XML document is included. 
Therefore, although an X link manages how a link is inserted in an XML document, said link 
shows data like a GIF file here. Furthermore, even from where, X pointer determines the 
fragment identifier (Fragment Identifier) which can go to URL, when linked to an XML 
document (from an HTML file). 

[0094]With the typical command and control model for the server device 14 which controls 
other server devices 14 concerning this invention, the 1st device 14 is tried so that the device 
interface of the 2nd device 14 may be asked on the 2nd interface hierarchy 114. After 
choosing a functional category (FC: Function Category), said 1st device 14 asks the interface 
hierarchy 1 16 of a specific functional category with the 2nd device 14 like a recording category. 
Said 1st device 14 asks the interface hierarchy 118 a specific function like OTR or TDR, in 
order to make the call to said function. As a hierarchical or interface function with a more 
effective tree structure is looked for, network band width is contracted. It is as interface file 
structure and the example of a layer being the following. 

4th layer of 3rd layer of 2nd layer of 1st layer 112-HN1.xmlXML114-VCR1.xml116- 
VCR1„RecordCategory.xml118-VCR1_RecordCategory_OTR.xml [0096]Similar, the home 
network interface library 106 is hierarchical, and can be structurized by various methods by 
other service types of a device, or other positions like a room. Said hierarchical structure is an 
interface of other home networks or the local home network 1 0 to the Internet. 
[0096]The hierarchical device interface definition 72 is shown below by the illustration target 
embodied by the XML syntax (Syntax). 

consumer (documentjile, doc). + — document_file<server_home.dtd and server_auto.dtd>+ - 
— doc 0 [ services_home, server^auto, server_samsung_web_site and ] avc_commands and 
caLcommands, + — services_home 

(xmLutility,client,server_av,lighting,comms,hvac,uttlity,security,appl!ances,convenience, + — 



http://www4.ipdlinpit.go.jp/cgi-bin/tran_web_cgi_ejje7atw u=http%3A%2F%2Fww4.ipd... 3/2/2009 



JP,2002-514797,A [DETAILED DESCRIPTION] 



Page 26 of 36 



xml_utility. (download_DTDJiie). + — client {acknowledge, attention, error, post_message, 
sound, stop_schedule, stop_all)+ — sound (alarm, ring, buzz). + — server_av (controls_gen, 
source, sink)+ — controls_gen {p ping) rocessjnfor and setup, + — processjnfo 
(second/wjd, h/wjd)+ — h/wjd (ser_no, manuf, model, class)+ — s/wjd (ser_no, 
exe_name, version). + — setup (clock). + — clock. (Iiours, minutes, seconds). + — source, 
(service Jd, media, rate, protocol, streamjormat, controls_av)+ — sink () [ servicejd, media 
rate, protocol, streamjormat and ] controls_av, + — servicejd (url)+ — media (tpt„stream, 
ram, disk, tape)+ — disk (name, number). + — rate<value>+ — protocol (61883/1394, 
UDP/IP/Ethernet)+ — 61883/1394 (isoch_.) ch_no + — streamjormat () [ video and ] audio, 
+ — video, (dv, mpeg2tpt, dsstpt, mpeg2pes, mpeg10801-tpt)+ — audio (mpeg3, ac-3, midi) 
+controls„av () [ flow_control, tune timer_record and ] uLcontrol, + — tlmer_record (tune, 
flow_control)+ — flow control (play, stop, goto, record)+ — play (time_params). + — record 
(time__params). — + time_params (now, start, duration, end)+ — tune {send_epg, channel)+ - 
-- channel (number, id, time_params). + — ui_control (display, acoustic)+ — display 
(brightness, contrast, color/tint, horiz^size, vert_size)+ — ac. oustic (volumn, base, treble, 
balance, fade)+ — lighting (sensors, lights, send_epg)+ — sensors (living_room, sky). + — 
lights (rooms_up, rooms_down, yard)+ — rooms_up (bedl, bed2, bed3, bed4)+ — bed1 
(lamp, dimmer). rooms_down (family, kitchen, living, dining, soho, garage)+ — + 
dimmer<value>+ — . — . yard (front, back)+ — comms (homehub, intercom, telco)+ — 
homehub (send_device_list, send_confi9uration, sene_snmp_mib). controls. — + intercom()+ 
— telco()+ — hvac (controls_gen, controls_havc)+ — . hvac. (a/c, heat, temp, humidity). + — 
temp (low, high, hysteresis)+ — utility (meters, energy_mgmt)+ — meters (water, gas, 
electric). + — water<value>, gas<vaiue>, and electric<vaiue>+ — security (sensors, 
send_epg, alarm)+ — sensors () [ peripheral, motion and j + — peripheral. (rooms_up, 
rooms_down). + — motion. (room_down, yard) + — appliances (microwave, range, oven, 
fridge, freezer, coffee, toaster, washer, dryer, water_heater). + — microwave (send„epg, 
controls)+ — fridge (temp)+ — water_heater (temp)+ — . - convenience (window, 
curtain_open, door/gate, pool/spa, bath, fountain, lift, jacuzzi)+ — curtain_open<vaiue>. + — 
server_auto (message, server_autoJord_explorer_98)+ — server_autoJord_explorer_98 
(mileage, maintenance). + — mileage<data>. + — maintenance<data>. + — 
server„samsung_web_site(message, service, help)+ — avc_commands -- < - 
command_string and >+ — servicejd (uri). +cal_commands<,„command_string,„> + — 
service Jd(url,, [0097]Said hierarchical device interface definition 72 includes the following 
fields. 

'document file' and this provide the name of the regulation (DTD) file of the document type 
used by the XML parser for verification of the justification of the version portion of the XCE 
database 104 or the XCE database 104, and correction. Being able to consider various DTD 
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files for the portion into which said XCE structure is different, said DTD differs from 
INTERFACE. DTD for the document type definition for RPC.CALL, and communication here, 
'doc' and this provide compatibility, the characteristic, communication, and the highest level 
name of the field of a control interface. 

'Services_home' and this provide the field for home automation, electric appliances, and use 
nature. 

'Server_auto' and this show the useful message interface over one set or the automobile type 
beyond it to the car in a car barn. For example, 'server_auto_ford„explorer_98' is an interface 
to a specific car. This enables it to access the mileage and maintenance interface of a car, and 
the car manufactuing company or car barn checl<ed directly is used by a direct check or the 
remote access which carries out the telediagnosis. 

'server_samsung_web_site' and this communicate with the manufacturing-company website of 
the home exterior, and include the interface for a message, service, assistance, etc. 
'AVC_commands' and 'CAL„commands', and this can interpret AV/C and a CAL language - it 
succeeds - a device is provided. This structure part checks a command in said language, and 
a command is added by XIVIL or is performed. Therefore, as for said item, the protocol 
converter application for XCE (Web) is used as an interface to original CAL or AV/C application 
software. 

[0098]As mentioned above, 'Services_home' provides the main structure containing A/V 
electric appliances. Said a part of structure is extended in detail to a video service sink and a 
stream destination {for example, DVCR) control interface as a specific example. : in which a 
control interface contains the next by a typical home network - 'xmi_utility'. This provides the 
details matter for supporting a support utility network function like carrying out downloading of 
the DTD file, interface file, and program file which were updated. 

'client' and this explain the interface details matter of the client device 12 containing a web 
browser. For example, 'acknowledgment' displays attestation consent of a controller with the 
shipped message or command. 

'server_av' and this provide control and a capacity interface to all the useful audios and video 
services containing STB, DVCR, DTV, DVD, AUDIO, etc. 

'lighting' and this provide a home automation lighting control machine with an interface, and 
include a sensor, lighting, etc. 

'comms' and this provide a communication device with a control Interface, in order to restore 
the remote management or composition of the set rise of the purpose of use or a device, or a 
component typically. 

'hvac' and this are used in order to provide the interface for remote control of a HVAC system, 
for example, to erase a domestic HVAC system during the peak load of the day and to control 
said system by a utility plant company (Utility company) from the home exterior. By the device 
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for the device based on the controller which provides a control mechanism still more 
complicated than automatic-temperature-adjustment device control, said interface may be 
used in order to control a HVAC system from the inside of a home, 
'utility' and this provide the interface for reading the measuring instrument for a home, 
'security' and this provide the interface for a security sensor and alarm setting. Therefore, 
Interface use and the application advance can access the sensor and sensor around a home 
for the surveillance of the device, and control on a home network device, 
'appliances' and this provide the Interface for the kitchen and the useful and common home 
device which include other control and a component from remote control, temperature setting 
perception, or a controller device. In one scenario, the microwave oven can scan the bar code 
information on a cooking item package, and in order to know the cooking time of cooking to the 
given microwave oven system type, it can access a manufacturer database. Integration of the 
device which uses a device device command and control provides many control scenarios, in 
order to provide service like stopping a dishwasher automatically and carrying out mute 
(Muting) of the television, when a telephone call is answered in a kitchen or sitting room, 
'convenience' and this provide the interface to a device, in order to provide expedient service 
like the interface to a curtain, a window, a blind, or a wash controller. 
[0099]By the aforementioned explanation, to the AN device which provides AA/ service. 
'server_av' is a part of structure for a control interface, and is divided into 'controls-gen', 
'source', and 'sink' performance again. 

'controls-gen' provides the interface for general utility interfacing like the ping (Ping) test which 
tests a device fabrication person attribute and device existence. Software, a hardware check, 
and a fabrication property like version information are included. The device which provides 
said interface returns the data which provides the name or check to said software without 
bringing about any control actions. The interface which sets the time of a day clock is included. 

'sink' provides the interface for a media stream service device. The structure is the composition 
based on the service (for example, video stream recording and playback) provided rather than 
a special device name like VCR. For example, a tuner and a DVD player are video program 
stream sauce which has both of video program formats to a network, and are controlled like a 
start and a stop. The address of the difference in specific device control is done by the lower 
hierarchy of a structure definition, 
'source' provides an interface similar to the 'sink' interface. 

[0100]lf the contents mentioned above are referred to, 'servicejd' or 'applicationjnterfacejd' 
includes the URL position of a name, an address, a web address, or one or more devices. 
Since the XCE database 104 constitutes the whole on which it has agreed to an interface, 
Usually, a DHCP (Dynamic Host Configuration Protocol) software agent assigns an address 
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and a default name to each device, and said address and a default name are added to service 
or the interface of a device. And in order that the software agent 110 may generate "a partial 
XCE network (Network partial XCE)', The device interfaces 72 which contain a subset or 'a 
partial XCE device (Device partial XCE)' from ail the devices locally connected to the home 
network are collected. An additional related external interface is added to the structure for 
externa! control. For example, 'servicejd' may be the name/address In the received structure 
which includes subscription from a software agent with the device interface of the device 
connected to the network, or the network interface library 106. Then, the user can search 
service with a database and can access the application which contains the specific data part of 
a library using said name/address. Therefore, the network can include the same multiplex 
service Identified by said name/address information. 

'media' and this provide the interface for the media type containing the disk and tape for the 
transmission stream from a tuner, RAM from PC DRAM, DC, or DVD. Said media are named 
and checked and the controller device can search the XCE database which checks the general 
media provided on a network. When new media like a DVD disk are provided on a network, 
some device interfaces 72 which check program data on a disk are changed into conformity. 
Therefore, the whole device interface 72 does not need to be transmitted and the portion for 
which it was merely suitable is transmitted to a XCE database. By reception of an attention 
signal, the. library software agent 110 can fetch new updating, and is located in it by the place 
for which it was suitable. Addition of a disk medium is similar to adding service to said network 
or connecting other devices to said network. 

'rate' and this provide the value to the data stream rate for a device interface like for example, 
6 Mbits/Sec or 19.2 Mbits/Sec. 

'protocol' and this check the protocol used for said data stream. For example, a desirable 
protocol will be chosen if 61883/1394 or U is provided with one or more protocols like /IP. 
'streamjormat' and this provide the packet format and/or compression standard for the Digital 
Stream audio and video division. If one or more formats are provided, a desirable format will 
be chosen through an interface message. The format which can detemilne whether the 
controller application 82 has an interexchangeable format can be investigated. 
'controls„av' and this provide the main control interface for an A/V media device. 
'Flow_contror and this are the methods for a specific device, and provide data stream control 
like PLAY, STOP, GOTO, and RECORD. The method does not change to the device 
(Embedded) embedded, for example except for PC software. The tkdrl control can include a 
time component for the delayed operation. 

'Tuning' and this provide the interface for tuning control. The controller device 1 4 can ask for 
the reply of the electronic program guide (EPG: Electronic Program Guide) data structure 
mentioned above by the interface of the controlled device 14. 
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'Ulcontrol' and this provide with a control interface the application 84 controlled in order to 
control correction like the volume to the luminosity and the contrast, and the audio to a display, 
and a base. 

Tlmer„record' and this provide the interface for a set updater to the controller application 82, in 
order to embody the delayed time record. Direct channel alignment information and flow 
control {time_aparams) information are used. 

[0101]The aforementioned explanation is identically applicable to the client device 12. Other 
syntax XCE definitions for CE field or a database is used. An alternative plan syntax XCE 
database includes all the service explanation which includes home automation, a device, and a 
car, for example. When it provides adaptability and a parameter for control of a service object, 
the control method is used in order to control said object as hope. The example of a command 
is shown below with AV/C and the CAL instruction word containing a binary number or a 
hexadecimal number data row. 

consumer {document_file, doc). + — document_flle<server„home.dtd and server_auto.dtd>+- 
-doc(avec_commands,cal_commands,services_home,server_auto,)server_auto, 
server_samsung_web_site, server_autoJord_explorer_98, and + — 

avc_commands<...command_string...>. + — calLcommands - < ... command_string ... >+ — 
services_home {). [ client, av, lighting, comms, hvac, utility, security, appliance and ] 
convenience, + — xml_utility (download_DTDJiles)+ — client {acknowledge, attention, error, 
post_schedule, and soundstop_schedute - st.) op_all, + — sound, (alarm, ring, buzz). + — 
server_av (source, sink). + — soruce. (servicejd, media, rate, protocol, streamjormat, 
controls_gen, controls_av) + — sink {) [ servicejd, media rate, protocol and ] streamjormat 
and controls, + — servicejd (url). + — media. (tpt_stream. ram, disk, tape). + — [ + — 
61883/1394 (isoch_ch_no). ] disk(name, number)+ — rate<value>+ — protocol (61883/1394, 
UDP/IP/Ethernet) + — streamjormat (video, audio)+ — video (dv, mpeg2tpt, dsstpt, 
mpeg2pes, mepeg1080 i-tpt)+ — audio (mp.) eg3, ac-3, and midi, — + controLgen (ping, 
processjnfo, setup)+ — controls_av (flow_control, tune, timer_record, ui_control). + — 
processjnfo (second/wjd, h/wjd)+ — h/wjd (ser_no, manuf, model, class)+ — s/wjd 
(ser_no, exe„name, version). + — setup (clock). + — clock (hours, minutes, seconds)+ — 
tlme_record (tune, flow_control)+ — flow_control (play, stop, goto, record). + — play 
(time_params). — + record (time„params)+ — tune (send_epg, channel)+ — channel 
(number, id, time_params)+ — time_param. s (now, start, duration, end). — + ui„control 
(display, acoustic)+ — display (brightness, contrast, color/tint, horiz_size, vert^size). + — 
acoustic(voiume, bass, treble, balance, fade)+ — lighting () [ screen, light and ] send_epg + — 
- sensors (living_room, sky)+ — lights (rooms_up, rooms_down, yard)+ — rooms_up (bedl, 
bed2, bed3, bed4). — + rooms„down (family, kitchen, living, dining, soho, garage)+ — yard 
(front, back)+ — bed1 (lamp, dimmer). + — dimmer<value>+ — comms (netman, intercom, 
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telco)+ — netman (send_device_iist, send_configuration, send_snmp_mib). + — intercom{)+ - 

— te[co{). + — have (controls_gen, controls_hvac)+ — controls_hvac (a/c, heat, temp, 
humidity)+ — temp (low, high, hysteresis). + — uti. lity {meters, energy_mgmt). + — meters 
(water, gas, electric)+ — water<value>, gas<value>, and etectric<va[ue>+ — security 
(sensors, send_epg, alram). + — sensors (peripheral, motion)+ — peripheral (rooms_up, 
rooms_down)+ — motion (rooms_up, yard). + — appliances, (microwave, range, over, fridge, 
freezer, coffee, toaster, washer, dryer, water-heater) + — microwave {send_epg, controls). + - 

— fridge{temp)+ — water_heater (temp)+ — convenience () [ window, curtain_open, 
door/gate, pool/spa bath, fountain, lift and ] ) + — curtain_open<value> + — server_auto 
(message,mileage,maintenance„) + — mileage<data> + — maintenance<data> [0102]ln other 
viewpoints, this invention provides use of the Instruction word embodiment which exists in a 
network for a device device command and control. A device has API which generates a binary 
number sequence at the time of execution according to the existing transmission mechanism 
for an inside. In such a case, in order to provide the device 14 of further others with an XML 
remote procedure call (XMLRPC: XML Remote Procedure Calls) from the one device 14 in a 
network, The existing application interface embodiment is exchanged by the call to XML 
service API. Therefore, original embodiment is equivalent to the trumpet (Wrapper) for XML 
service API. Drawing IS^shows the application generated as interface embodiment exchanged 
by the trumpet by XCE/XML service API again using CAL in a dotted line, or other instruction 
words like AV/C. The example which changes a XMLRPC format from a CAL instruction word 
is shown below. 

existing implementation:void. 

DeviceCALCommand (int.) command{x. x /* create CAL formatted byte string to represent this 
object/method and output to the wire */ CreateCALFormattedByteStrin g (command); /* 

different forevery protocol*/ SendCALByteStringQ; */different for every protocol*/} 

wrapping the XML Sen/ice. APL call: void 

DeviceCALCommand(int command){{/* replace CAL implementation with calls to the 
XMLServiceAPi */ CreateXMLMessage( command; /* always the same */ sendXMLMessage 
0; /* always the same */} [0103][n the viewpoint of further others, if drawin g 23 is referred to, 
this invention provides the standard instruction protocol for communication between devices 
between the devices of the others in a network, and control language translation. It should be 
the format as which said information can interpret a request device for other devices which 
share information. And in order that the one device 120 may control other devices 22, said two 
devices should use the common language, in order to interpret a mutual command. This 
invention provides the common discernment format for data, and a command protocol. 
[0104]By one embodiment, common display or data, and the method of canying out a 
command protocol package are provided, and, thereby, the receiving device 122 can 
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determine the format of original of the transmitted data. Supposing a receiving device can 
interpret an original format, the direct reception of the data can be then carried out. Otherwise, 
the receiving device 122 can ask for the application which transforms data Into the desirable 
format which can interpret the translation device 124 or the request device 122. Said 
translation device 124 or application transmits the data which determined the format of original 
of the original data, translated said data In said format searched for, and was translated into 
the request device 122. 

[0105]Next, said request device 122 processes data, as said data was completely provided in 
the language format of original of a request device by the transmission device 120 from the 
first. Said request device 122 can transmit a response to the transmission device 120 by a 
proxy again through the application which sends a reply or is translated in the original format of 
the translation device 124 or the transmission device 120 in the format of original of a request 
device. Said translation method is used for the information containing a command protocol, a 
data file, and an audio/video stream. 

[0106]For the device which does not use the compatible format mentioned above, this 
invention provides translation of the data which contains the command protocol from /to a hard 
(Non-compliant) device. For example, when the hard device 120 transmits data to the flexible 
device 122, said flexible device 122 can translate data based on the determination of an 
original format of said data. For example, said flexible device 122 can investigate the data for 
the specific bit pattern inside data. When a flexible device transmits data to a known hard 
device, before transmitting said flexible device based on the determination of an original format 
of a hard device, it can translate said data. 

[0107]lllustration embodiment may be for the home network which supports IP and an HTTP 
protocol. Said home network is connected to the Internet in order to obtain the application for a 
desirable function, and service various type. Therefore, the compatible format method is made 
so that it may have the Internet Protocol and the procedure over operation, and compatibility 
on the Internet and a home network. 

[0108]An example which provides a common data format is using XML which generates the 
data package for transmission through a home network. Said data contains a command 
protocol, an audio or a video stream, graphics, or application. Said data is wrapped by the 
standard header which checks the format of original of data, and the item of a package with an 
XML gestalt. Said header checks the data part of a data type and the XML code to only, said 
data is translated by it if needed and application suitable after reception is provided with it. 
[0109]LInder a web standard, said confirmation work is performed by the browser which uses 
file name extension, in order to check the type and item of file transmission. Next, a browser 
moves the module of a suitable plug which processes the file. By a home network, XML is 
used In order to check the data communications which provide all the home network 
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transmissions on IP by the comnnon check method mentioned above. 
[01 10]The software hierarchy who, on the other hand, checks the item of all the data 
communications through a home network to only Is provided by a home network protocol 
stack. Said software layer is used instead of XML. The compatible format and check principle 
of this invention are identically applied to said software hierarchy as the embodiment which 
uses XML, or the check method. 

[01 1 1]lf data package transmission is received by drawing 23, the receiving device 122 will 
investigate the XML check header of the data package which determines the format of the data 
in it. If said data is the format which can be recognized with the device 122, XML check header 
information will be thrown away and said device will process data directly. Otherwise, said 
device 122 changes the received XML package into an XML translation request package, and 
transmits a request package and said data to the translation server device 124. 
[0112]Said translation server device 124 translates said data, and changes said translated 
data into an XML translation response package. Next, said translation server 124 fonwards a 
response package to the request device 122. In a translation error, said translation server 124 
can provide a translation response error condition at the request device 122. If the translated 
data is received, said request device 122 will process the translated data with a response 
package. 

[01 13]the example of an XML data package or a packet is as follows : <IDENTITY 
type=format=AV/c> ... packet data ... the example of a </IDENTITY> translation request 
package or a packet is as follows. : . <TRANSLATION REQUEST. type=Command 
format=CAL>. <[DENTITY type=Command. format=AV/C> ... packet. A data </IDENTITY> 
</TRANSLATiON REQUEST> translation request package or the example of a packet is as 
follows. : <TRANSLATION RESPONSE type=Command. format=CAL> ... packet, data 
</TRANSLATION RESPONSE>. The example of a transmission response error condition 
package or a packet is as follows. : <TRANSLATION RESPONSE type=Command 
format=CAL> ... packet data ... <ERROR. condition=Unrecognized command>Transla. tion 
could not be performed</ERROR> </TRANSLATION RESPONXE> [01 14]The table 3 includes 
a package or a packet type, and the partial list of formats by dra wing 24. 
[01 15]ln order to provide translation service, the translation server 124 is checked in a network 
between network composition by a method similar to the method of a DHCP server. Said 
translation server 124 broadcasts the IP address to all the devices in the back fixed time 
network with which the network was constituted. Translation service and all the devices 120 
and 122 which can carry out compatibility store the IP address of the translation server 124 
broadcast through a network, while carrying out booting of the network. 
[01 16]0n the other hand, the request device 122 can broadcast a translation request through a 
home network. All the translation sen/ers 124 which receive a translation request in a network 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww 3/2/2009 



JP,2002-514797,A [DETAILED DESCRIPTION] 



Page 34 of 36 



can answer a translation request by transmitting a translation response to ttie request device 
122. Next, tine request device 122 chooses the one translation server 124 in a response 
translation server. As an example, the request device 122 chooses the first translation server 
124 that answers a translation request. In other examples, for selection of the translation 
server 124 which fills a translation request, the translation server 124 is between them the very 
thing, and it can be negotiated for it with/or the request device 122. 
[0117]By the embodiment of further others of this invention, in order that the multiplex 
translation server 124 may perform all the translation requests, it is used. For example, the 
single translation server 124 may not have the performance which translates all the requests. 
In this case, it is necessary to check the type of the translation service which can provide the 
address of each translation server, and each translation server. Each devices 120 and 122 can 
store all the translation server IP address lists, the list which ****s in the translation service 
type which each translation server 124 provides, and the selectively related translation 
application. 

[01 18]lf you wish to transmit data to the receiving device 122 known as the transmission 
device 120 uses a format originally different from transmission device 120 fonnat for efficiency, 
Said transmission device 120 can transmit data to the receiving device 122 by the proxy which 
led the translation server 124. Said transmission device 120 includes the address of the 
receiving device 122 as a destination to the data which transmitted the command to the 
translation server 124 and was translated into a transmission request command and 
resemblance at the translation server 1 24. 

[0119]When the receiving device 122 requires translation of a data stream, the transmission 
device 120 can carry out routing of the data stream to the direct translation server 124, and 
said translation server 124 transmits the data translated into the receiving device 122 as it was 
mentioned above one by one. In other one side, said transmission device 120 can transmit a 
data stream to said receiving device 122, and next, in order that the receiving device 122 may 
forward the data translated into translation and said receiving device 122, it carries out routing 
of the data stream to the translation server 124. 

[0120]lt is under explanation, and a control mechanism is distributed and is based on HTTP1.1 
which provides the application level protocol for a cooperative hypermedia information system. 
In the broad use for many tasks, HTTP is common and is a protocol of a for { state / 
(stateless) / non-/ objects ]. The feature of HTTP is a classification and negotiation of the 
transmitted data and the data representation which a system comprises independently. 
Desirably, the network protocol used by a device and application on the home network is IP 
(Internet Protocol). However, other protocols are used. 

[0121]Other modification is possible although this invention was explained in detail by the 
desirable embodiment. Therefore, a claim must not be limited by the desirable embodiment of 
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this invention. 

[Brief Description of the Drawings] 

[Drawing JJit is a blocl< diagram for the embodiment of the network concerning the 1st 
viewpoint of this invention. 

[D rawing 2]lt is a blocl< diagram of dra wi ng 1 concerning a 1st embodiment of device control 
and outline corresponding. 

[Drawing 3]lt is a blocl< diagram showing a 1st embodiment to the home network system 
concerning this invention containing many clients and sen/er devices. 
[Dra win g 4]lt is a block diagram showing the client device of drawin g 3. and a 1st embodiment 
of server device embodiment. 

[Dra win g 5]lt is a drawing in which a 1st embodiment of client device embodiment is shown. 
[Dra win g 6 ]lt is a drawing in which a 1st embodiment of server device embodiment is shown. 
[Drawing 7]lt is a block diagram showing mutually a 2nd embodiment of the network server 
device which enables communication and control. 

[Pl9wl!ig_8]lt is a block diiagram showing a 1st embodiment to the structure of the audio / video 
model which contains a sauce server device, a sink server device, and a client device in a 
network. 

[Dra\Afing 9]lt is a drawing in which other embodiments of an audio / video model are shown. 
[Dra wing 10] It is a drawing in which the embodiment of the performance data table for a 
network device is shown. 

[Drawing llj Ora win g 11 is a drawing in which the embodiment of the characteristic data table 
for a network device is shown. 

[Draw in g 12] It is a drawing in which the composition of a 1st embodiment to the building block 

which generates a command message between network devices is shown. 

[Dra wing 13] It is a drawing in which the composition of other embodiments of the building 

block concerning draw ing 12 which generates a command message is shown. 

[Drayying 14]lt is a drawing in which a 3rd embodiment of an interaction is shown between a 

network client and a server device. 

[Dr awing 15] It is a block diagram of a 1st embodiment that defines API extension of a network 
device interface. 

[Dr aw i n g 1 6 ] It Is a drawing in which the structure of a 1st embodiment for the server device 
application which accesses the interface explanatory note document of other server devices is 
shown. 

{Prayyjng 17J is a drawing in which other embodiments of the internal-device control structure 
between a controller server device and the controlled server device are shown. 
[Drawing 18]lt is a drawing in which the embodiment of an XML protocol which provides a web 
standard common middleware hierarchy by a communications stack on the API level between 
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network devices is sinown. 

[ Drawi ng 191 It is a drawing in which other embodiment of the instruction control structure 
between server devices again is shown. 

[ Dr awin g 20 1 It is a drawing in which the relation between a device interface library and the 
electric appliance database for a home device is shown. 

[Draw ing 2 11 It is a drawing in which the embodiment of a hierarchical gestalt to a device 
interface definition is shown. 

[Drawing 221 It is a drawing in which a hierarchy's 1st embodiment is shown by the device 
interface definition of drawin g 21 . 

[Dra win g 2 31lt is a drawing in which common transmission and an interpretation procedure are 
shown between a transmitter and a receiver device. 

[Drawing 24 1lt is a drawing in which the packet type for providing the translation service 
concerning the 1st viewpoint of this invention and a 1st embodiment of the partial list table of a 
format are shown. 
[Description of Notations] 

10 Network 12 The client device 14. The server device 16 communication-link 18GUI display 
20. Server control program 22 graphic controlled object (GCO) user interface description 24 
client-device renderer 26 control-state-data 28 clock 30 instruction-word interface 32 The data 
stream sauce hardware 34. The data stream sink hardware 36. Session management person 
40 The functional standard block 42 of service. The block 44 with which a message element is 
constituted. Industrial standardization format block 46 message compressed block 48 
message-character-string configuration block 50 Software client control programs 52, 54, 58, 
and 60 Blocks 56 and 62 The look rise table 64. The library device 66 communications stack 
68. Request broker 80 for XML layer OUT70 XML layer IN72 XML interface 74 XML-parser 76 
XMLRPC codec 78 interface Fetscher 79 home network The home network interface library 
82. the controller application program code 84 ~ an application - KESHI. the YOMPU log rum 
code 86 home-network device web server 88 ~ peculiar ~ the look-up table 90 hair-drier 92 
hardware service 94 - the peculiar interface 96 ~ the 3rd device 98 -- middleware hierarchy 
100. Database 102 CE database 104 XCE database 106 home-network interface library 108 
manufacturing-company means 112,114,116,118 hierarchy 120 transmission-device 122 
request device 124 Translation device 

[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL FIELD 
[Field of the Invention] 

This invention relates to the network system field, and it is related with the home network 
which possesses more two or more devices connected with it in details. 

[0002] 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] 

Generally, a network contains the various devices which have the communication capability 
connected with the communication linl< and said communication link. Said device contains a 
computer, peripheral equipment, a router, a storage device, and the product possessing a 
processor and a communication interface. Devices various as one network embodiment can 
mention the home home network by which interconnection was carried out. The ordinary home 
can contain various devices containing the home device typically found in a personal computer 
and a home. The "device" as a term can contain other devices provided with the capability to 
exchange a logical device or functionality, and data typically, and can contain not only all the 
home devices but a general purpose computer. A home device A security system, movie 
theater equipment, TV, VCR, stereo equipment. The direct broadcast satellite service (DBSS: 
Direct Broadcast Satellite Services), water-drench system, lighting system with which digital 
satellite services {DSS: Digital Satellite Services) were known, A microwave oven, a 
dishwasher, oven/stove, a washing machine/oven, and an electron device like a processing 
system automatic in the car are included. 

[0003]Generally, a home device is used in order to raise a landlord's life style and living 
standard. For example, a landlord does not need to wash tableware directly by hand by 
washing dirty tableware with a dishwasher. In VCR, TV program can be recorded so that a 
landlord may look at a specific program later. A security system protects a landlord's valuables 
and the anxiety of the landlord by the invader who is not desirable is reduced. 
[0004]A home device like home movie theater equipment is controlled using a good single 
common control unit, i.e., a remote control. A landlord controls other home devices variously 
and enables it to order said single common control unit using a single interface. Therefore, the 
manufacturer has developed the control unit for controlling the home device and ordering from 
a single interface. 
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[0005]l hear that the demerit about the use of a remote control unit which controls a home 
device and is ordered provides the static command logic for controlling each home device and 
ordering, and there is. Other dements about use of the remote control unit, I hear that a known 
remote control unit cannot control two or more various devices, and I hear that it is and two or 
more devices which have the different compatibility for carrying out two-way communication in 
order to work in details or to provide service cannot be controlled more, and it is. 
[0006] With the conventional network system, a user provides a command using a remote 
control unit or a device control panel. If a user stops once, the control unit and device which 
provide the command for automation in a network will be lost. . It Is indispensable, in order that 
the conventional system may work without a user not controlling the 2nd set of a device 
directly, and ordering it, after a user controls the 1st set of a device in early stages and orders. 
The mechanism for the 1st set of the device which communicates with the 2nd set of a device 
automatically In a network is not provided. The conventional system does not provide the 
efficient method of acquiring information to other network devices, in order that various 
network devices may perform command and control in a network. 
[0007] 

[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



TECHNICAL PROBLEM 

tProblem(s) to be Solved by the Invention] 

Therefore, the method and system which provide the dynamic control of a device and a 
command are required of a home network. In order to work or to provide service, the method 
and system for providing the capability for two or more devices which have the performance 
which is different in carrying out two-way communication to be controllable are required. The 
method and system for providing the capability for various network devices to order 
automatically and to control other various network devices further are required. The method 
and system for providing the command and control information which are accessed general- 
purpose because of communication between devices are required. 
[0008] 

[Translation done.] 



http://ww4.ipdLinpit.go.jp/cgi-bin/ti-an_web_cgi ejje?atw_u=http%3A%2F%2Fm^ 3/2/2009 



IP,2002-514797,A [MEANS] 



Page 1 of 35 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] 

This invention fulfills this necessity. A method and a system for this invention to give its service 

on a home network by a 1st embodiment are provided with the following. 

A stage of connecting the 1st and 2nd home device to said home network. 

As a stage of providing a database containing two or more application interface explanation 

data objects, A stage where each application interface explanation data object includes 

information for a command of a home device, and control in a format structurized by one or a 

home device beyond it connected to said network. 

A stage where the 2nd home device accesses a candidate for the 1st application interface 
explanation for said 1st home device in said database. 

A stage where said 1st home device accesses a candidate for the 2nd application interface 
explanation for said 2nd home device In said database, A stage of transmitting a command 
and control data to said 2nd home device from said 1st home device through said network 
using said candidate for application Interface explanation for said 2nd device, A stage of 
transmitting a command and control data to said 1st home device from said 2nd home device 
through said network using said candidate for application interface explanation for said 1st 
device. 

Thereby, said 1st and 2nd home device offers said service. 

[0009]With one gestalt of this Invention, said 1st home device stores the 1st application 
interface data, and said 2nd home device stores the 2nd application Interface data. Said 
database is formed by asking the 1st and 2nd home device. In order to transmit said 
application interface explanation data for the 1st and 2nd home device to said database 
device. Said database Is stored In a database device, or is connected to a network for general- 
purpose access by network device. Therefore, the 2nd home device is provided with a 
candidate for the 1st application interface explanation for said 1st home device from a 
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database through a network. The 1st home device is provided with said candidate for the 2nd 
application interface explanation from a database through a network. 
[0010]Three or a home device beyond it is connected to a network, At least one home device 
accesses a database, in order to ask a candidate for application interface explanation of two or 
more home devices for transmitting a command and control data to two or more home devices 
through a network. Each candidate for application interface explanation has data in a 
structurized format. Said structurized format has an XML format. 

[0011]The feature, a viewpoint, and an advantage of such this invention should be understood 
stil! better with following detailed explanation, a claim, and an attached drawing. 
[0012][Embodiment of the Invention] 

By one viewpoint, this invention provides communication between devices in a network like a 
home network. If a home device becomes more intellectual and information can be shared, it 
permits that the communication between devices cames out interconnection of the device in a 
network that a user has so that [ the information-sharing performance of said device ] it may be 
used. Similarly, in giving the capability to use flexibly enough the device connected with the 
network for a user, the communication between devices carries out a decisive role. 
[001 3]lf dra wing 1 is referred to, the network 10 contains at least one client device 12 and at 
least one server device 14 which were linked through the communication link 16 by one 
embodiment of this invention. The communication link 16 can include 1394 serial buses which 
provide a physical hierarchy (medium), in order to transmit data and to receive between the 
home devices connected variously. Said 1394 serial buses support a time-multiplexing audio / 
video (AA/) stream, and standard IP (Internet Protocol) communication both. By an 
embodiment, a home network uses an IP network hierarchy as a communication hierarchy for 
a home network. However, since other communications protocols provide a home network with 
communication, it may be used. 

[00 14] Each client device 12 can communicate with the server device 14 beyond one or it in the 
network 10. Each server device 14 can communicate with one or other server devices 14 
beyond it and one, or the client device 12 beyond it in the network 10. Each client device 12 
can include a user communication interface including the display which provides a control user 
interface so that it may interact with the device with which an input device like the mouse for 
receiving a user's input and a keyboard was connected with the network in the user. The user 
interface can include the GUI (Graphical User Interface) display 18 for providing a user with 
information. If drawing 2 is referred to, as it defined here, each server device 14 provides for a 
user the sen/ice which excepted the control user interface, and each client device 12 provides 
a control user interface for the user who interacts with the network 10. Thus, only the client 
device 12 interacts a user and directly and the server device 14 interacts only with the client 
device 12 and the sen/er device 14. For example, the service can include MPEG sourcing / 
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sinking, and display service. 

[0015] Dra wing 3 is a block diagrann showing the example of the home network 10 containing 
many client devices 12 and many server devices 14. Each server device 14 can contain 
hardware as resources for providing service for a user in a network. Furthemiore, each server 
device 14 can store the server or the service control program 20 for controlling server 
hardware, As shown in draw ing 4, the graphic controlled object (GCO: Graphical Control 
Object) user interface description 22 for a user interface can be included with the server 
control program 20. 

[0016]For control between the control client device 12 and the controlled sen/er device 14, the 
client device 12, For example, GC022 of the server device 14 Is accessed by transmitting 
GC022 to the client device 12 from the server device 14 through a network. Then, GC022 
transmitted in order to create control user interface GU1 18 for the user who communicates with 
the control program 20 of the server device 14 from the client device 12 through a network Is 
used for the client device 12. A user provides the control program 20 of the server device 14 
with control and a command from the client device 12 at least. 

[0017]GCO22 storage of each server device 14 contracts processing of the client device 12, 
and a storage demand by the server device itself in a network with some server devices 14. 
Storing GC022 with the server device 14 permits that each server device 14 provides a user 
with the GUI gestalt of the very thing, and sensibility, and it permits the correction or updating 
of GC022 without correction with the client device 12. 

[00 18] If draw i n g 4 which provides the command and control between the client device 12 and 
the server device 14 by an embodiment is referred to, said client device 12, Renderer 
(Renderer)24 for being stored in the client device 12 or displaying GU1 18 using GC022 
transmitted to the client device 12 through the network from the server device 14 of hope can 
be included. For example, said client-server 12 can fetch GC022 of at least one server device 
14 through a network by an early device selective state. Said renderer 24 displays GUI18 
using GC022, in order to control said server device 14. Desirably, said GUI18 is customized 
with the server device 14, and can contain the built-in instruction set made in order to control 
the server device 14. 

[0019]Varlous GUI18 of the server device 14, For example : (1) The common GCO model type 
for the client device renderer 24 which displays GUI18, (2) The common communications 
protocol for transmitting GC022 to the client device 12 from the various server devices 14, (3) 
To the control program 20 of the server device 14 corresponding from the client device 12 
which does not search for the knowledge made with the control program of the server device 
14 with which the specific server device 14 controlled corresponds a community like the 
common communications protocol for a GUI interaction. It can contain. 
[002Q]lf drawing 4 is referred to again, the server device 14 can contain one or the server 
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control program 20 beyond it which controls server hardware, in order to provide service. The 
GUI Interface 18 provides the server device control programs 20 with an interface from GC022 
of said sen/er device 14. Said server device 14 can contain the control state data 26 which 
points out the control state of the server device 14 and server device hardware in providing the 
called-for service. 

[0021 ]For example, the control state data 26 can include the state of control information by 
GUI18 for the server device 14 like the timer settings set up in order for a VCR server device to 
perform recording operation. The control state data 26 Is stored in the controlled server device 
14, and is displayed by the user through GUM 8 of the server device 14 with the control client 
device 12 for user control of the server device 14. Desirably, the control client device 12 for 
displaying GUM 8 of said server device 14 does not maintain the knowledge of the control state 
data 26 for the controlled server device 14. 

[0022]Each server device 14 is controlled by one or the client device 12 beyond it. Therefore, 
the control state data 26 stored in said sen/er device 14 includes the information state In 
GUI18 of the server device 14 with each control client device 12. For example, If user control Is 
completed when a user controls the server device 14 using the 1st client device 12, The 
information in GUI18 of the server device 14 is stored in the control state data 26 of the server 
device 14 by the server device 14 with the 1st client device 12. 

[0023]While a user interacts with GUI18 of the server device 14 with the 1st client device 12 on 
the other hand. The control state data 26 of said server device 14 is updated with the 1st client 
device 12 by the information in GU1 18 of the server device 14, and if user control is completed, 
said control state data 26 will be maintained with the server device 14. When a user controls 
the server device 14 using the 2nd client device 12, said control state data 26 is made so that 
a user can use through GU1 18 of the server device 14 with the 2nd client device 12 for the 
control which follows. In order that a user may control the server device 14 again henceforth, 
the 1st client device 12 can be used, Said control state data 26 is made here so that a user 
can use through GUI18 of the server device 14 with the 1st client device 12 for the control 
which follows. Since the clock 28 is included again, or the time delay operation based on the 
time or the clock inputted by the user is permitted so that it may be mentioned later, said 
server device 14 can maintain current time. 

[0024]The client device 12 and the sen/er device 14 can be physically connected with one unit 
together, for example like DTV. In that case, said client device 12 provides the server control 
program 20 with a control user interface at least including the control program 20 for said 
server device 14 to control sen/er hardware for control of sen/er hardware, and a command. 
Draywig 5 is a drawing in which the example of the client device 12 is shown, and is (1). PDA 
for a GUI display (RemoteC), (2) DTV (STB) containing the sink server which displayed GUI 
and comprised an audio and/or a video program stream destination server, (3) GUI is 
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displayed, and in order to provide multiplex service, PC containing at least one server device 
can be included. The hardware or the thing which can be performed in DTV or PC client device 
is controlled by other client devices. Drawin g 6 is a drawing in which the example of the server 
device 14 is shown, and is (1). DVDP SmartCard as a sauce server device, (2) The audio 
amplifier as a sink server device, and (3) DVCR as sauce or a sink server device, and (4) The 
managing server for managing a remote server device is included. Said managing server can 
contain DSB-STB, cable TV-STB, or ATSC-STB. Such a device contains the managing server 
for the local control of STB internal work, or management. The external server accessed 
through the external network may be used by the local client device, for example for service 
like Video-on-Demand, Enhanced-TV, and Internet commerce. 
[0025] If drawing 7 is referred to, the communication and control between the two server 
devices 14 will be performed by the control program 20 of the server device 14 which 
communicates the instruction word and control data of these between. The server device 14 
can control one or other server devices 14 beyond it through a network. And the server device 
14 is controlled by one or the server device 14 beyond it and one, or the client device 12 
beyond it. In order that a user may control and order the 1st set of the server device 14, can 
use the client device 12, and the 1st set of said server device 14, Without the ability to confuse 
[ it is indispensable in order to give its service to a user, and ] a user, it orders automatically 
and the 2nd set of the server device 14 can be controlled. 

[0026]For example, in order to perform automatic time-delaying operation, a user "logs on" to 
the client device 12 which controls the 1st set of the server device 14, and can specify service 
of hope. And a user "logs off' off said client device 12. Since communication and control are 
performed among these very thing and one or the server device beyond it provides service of 
hope without a user's intervention in the gross by the 1st set after that, the 1st set of the server 
device 14 is indispensable, and it controls the 2nd set of the server device 14 automatically. 
F0027] Drawing 7 is a drawing in which the embodiment in which the two server devices 14 
carry out two-way communication, and which they control is shown. Each server device 14 
contains the control program 20 mentioned above, the clock 28, and the control state data 26 
mentioned above. Each server device 14 can contain GC022 by which the server device 14 is 
controlled directly with the client device 12 again. However, GC022 does not need to be 
controlled directly by the client device 12, and does not need to be contained in the server 
device 14 which merely communicates with other server devices 14. Each server device 14 
includes the instruction word {CL: Command Language) interface 30 and an instruction word 
library again. Since said server device 14 provides the service, said instruction word library 
includes the command which uses information for transmitting and receiving, however, drawing 
4 - and as mentioned above, an instruction word is not certainly required because of user 
control. 
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[0028] Dra wing 8 shows the example of the audio / video (AA/) model which contains the sauce 
server device 14, the sink server device 14, and the client device 12 in a network. Said sauce 
server device 14 contains the control program 20 for controlling the data stream sauce 
hardware 32 of the sauce server device 14, Said sink server device 14 contains the control 
program 20 for controlling the data stream sink hardware 34 of the sink server device 14. In 
order that a user may work the data stream sauce hardware 32, the sauce server device 14 Is 
controlled by illustration operation, and in order to work the data stream sink hardware 34, the 
client device 12 which controls the sink server device 14 is used. In initializing the data 
communications from the data stream sauce hardware 32 to the data stream sink hardware 
34, a user gives up said client device 12. Because of other one side, the user can program 
future initial-data transmission and gives up the client device 12. The data stream sauce 
hardware 32 of the sauce server device 14 and the data stream sink hardware 34 of the sink 
server device 14 initialize data communications automatically henceforth at the time 
programmed by the user. 

[0029]For example, said data stream sauce hardware 32 can contain a tuner access device 
like direct broadcasting by satellite (DBS: Direct Broadcast Satellite). DBS is a multiplex- 
channel replaced with cable TV, and provides a small satellite disk (3 foot 18 inches in 
diameter) with television programming like a cable directly from a satellite. It permits that 200 
or more channels also receive the satellite disk located in the place where some standard 
analog TV signals were compressed in digital one by the single satellite transponder, and the 
air was specified with DBS. Said data stream sink hardware 34 can contain the command and 
digital video cassette recorder (DVCR) which can carry out decoding of the digital video signal 
compressed at the time of reproduction. A user provides the command and control data 
containing the "time-delay recording" event data for DVCR, and the "time-delay selection 
program" event data for a tuner access device. Said tuner access device chooses the program 
of hope after time delay, and from a user, even when he has no additional control operation, 
DVCR which receives and records program data is provided with source program data. 
[0030] Furthermore drawing 9 contains sauce server device 14 SERVER1 , sink server device 
14 SERVER2, and the client device 12 in a network at least, it is a drawing in which other AA/ 
models are shown. In order that said client device 12 may choose and control server device 14 
SERVER1, and SERVER2 and other server devices 14, for example, SERVERS and 
SERVER4, (not shown). The administrator 36 with the user interface which displays the 
selection information for a user is included. Selection information contains the icon symbol 
assigned to Servl , Serv2, Serv3, and Serv4 by the session management person 36 for the 
user who chooses respectively server device 14 SERVER1 , SERVER2, SERVERS, and 
SERVER4. Said sauce server device 14 SERVER1 can contain DVCR, and said sink server 
device 14 SERVER2 can contain 1/2DTV. 
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[0031]as an example of operation - the server device 14 - in selection of SERVER1 and 
SERVER2, Said client device 12 transmits GC022 of eacii server device 14 to a client device, 
and displays each server device 14 SERVER1 and GUI18 corresponding to SERVER2. The 
user can interact with control and GUI18 of each server device 14 which provide a command 
to the server device [ / for service ] 14. Each server device 14 is combined with the server 
device 14 of independent or others, and can provide service. In order to give one's service, the 
server device 14 needs said session management person 36, and he transmits the control 
state data 26 between GUI18 of said server device 14 with said client device 12. Based on 
user control and instruction information, the two or more server devices 14 can communicate a 
command and control information in between [ these ], in order to provide the service for which 
a user asks. 

[0032]Said session management person 36 can contain the software agent who has a function 
which accesses the useful home network service provided by the various server devices 14, 
and displays it in the network 10. Said software agent adjusts the performance of the various 
server devices 14 in the network 10 additionally, and the selection information only for said 
server device 14 which has compatible performance is displayed. The selection made from 
GUI18 of the one server device 14 so that a user might provide the command and control 
information where the server device 14 has a meaning, and the selection made from GUI18 of 
other server devices 1 8 are adjusted by the session management person 36. 
[0033]The session management person 36 searches a network with the example of further 
others of operation, and perfonns in it the software agent who finds the server device 14 
connected to the network. Said software agent accesses the performance data stored in each 
server device 14, in order to opt for the performance of the server device 14 again, and he 
provides a user with the information over the performance. And said session management 
person 36 displays selection icon Servl , Serv2, Serv3, and Serv4 for server device SERVER1 , 
SERVER2. SERVERS, and SERVER4, as shown in drawing 9 . 

[0034]Said session management person 36 makes all the selection icon Servl, Serv2, Serv3, 
and Sen/4 enable in early stages so that a user can choose in all the four icons. After a user 
clicks on a Servl selection icon and chooses server device SERVER1, said session 
management person 36 determines that he cannot carry out the performance top compatibility 
of the server devices SERVERS and SERVER4 with server device SERVER1 . Therefore, said 
session management person 36 does the disable of the selection icons ServS and Sen/4 
respectively for the server devices SERVERS and SERVER4. And the user can click on the 
Icon Serv2, in order to order and control server device SERVER2. 

[0035]Like interacting with GUI18 of the server device 14 with which the user was chosen, the 
control and instruction information which were inputted into each GUI18 by the user provide 
the additional performance information which has on the server device selection which follows 
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by a user. For example, if the VCR server device 14 is chosen, it will be influenced by the 
determination of the user on whom operation of succession by the session management 
person 36 plays or records the selection icon for other server devices 14 in enabling or 
carrying out a disable. 

[0036]ln a network, each sen/er device 14 has one or the service performance beyond it, as 
mentioned above through the example about the server device shown in drawing 9 . Each 
service performance contains sourcing or sinking of information. TV has the sinking 
performance which receives video and an audio stream - VCR video and an audio signal - 
sauce (transmission) ~ and a sink (reception) can be carried out, and PC can transmit and 
receive video, an audio, and data. Each sourcing performance has complementary and 
interexchangeable sinking performance. In this and resemblance, each sinking performance 
has complementary and interexchangeable sourcing performance. For example, video output 
performance is complemented with one device by the input video performance of the device of 
further others. 

[0037]an other services with each devices 14 various on a network sake - sauce - or since a 
sink is carried out, as shown in dr awing 10, each device 14 stores a performance data table 
(performance table 1). The 1st row of the table 1 checks the service performance of the device 
14, and said device 14 checks sauce or sink **** for the service corresponding to the 1st row in 
the 2nd row. New service is performed using the performance data table 1, while maintaining 
still older device and compatibility. For example, If still older service and the new service by 
which compatibility Is carried out are developed, An execution device can be written in the 
performance data table 1 for the device which offers said new service as it maintains the old 
device and compatibility which use service with both old new service and old service. 
[0038]By a 1st embodiment, a device administrator performs matching or comparison of sauce 
and a sink service device. For example, said device administrator can also perform the role of 
the software agent who compares the performance and the characteristic of the various 
devices 14 and the specified device 14 with compatibility matching. Service even the 2nd 
device 12 from the 1st device 14 over a network In for example, the case of a media stream, 
the 2nd device 14 with which compatibility of the user Is carried out to the performance of the 
1st device 14 for said device administrator - judgment - the performance of the 1st and 2nd 
devices 14 Is compared so that it may be powerful and can choose. Next, the example of the 
service performance list of [ for the embodiment of the server device 14 ] is shown. 
Stream_format_video_dv Stream_format_vldeo_mpeg2tpt Stream_format_vldeo_dsstpt 
Stream Jormat__video_mpeg2pes Stream_format_ video_mpeg210901-tpt [0039]As shown in 
d rawin g 1 1 , each device 14 stores further the characteristic data table (characteristics table 2) 
containing the characteristic about a device. A name and a price define each characteristic by 
the table 2. It is not required although character length is shown in the table 2. Said 
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characteristic data is useful to other devices 14 which mal<e information processing 
interoperability easy on the network 10, and store device information. For example, a device 
page uses the characteristics table 2 which stores a device name so that it may be mentioned 
later. Other fields can be added to the characteristic data table 2, when required. 
[0040]With the user-client device control model mentioned above, characteristic data is 
displayed on the GUI page of the server device 14 with the client device 12. Since said 
characteristic data is displayed, the 2nd level device information homepage may be used for 
others. A text or the characteristic data of the gestalt of an XML {Extensible Markup Language) 
file may be accessed by the software agent. The characteristic data for the device controlled 
for the device device control model is stored in a device interface and an application interface. 
[0041]With the characteristics table 2, said device position-characteristics field is used in order 
to store the position or group for each device 14. The device type characteristic field writes in 
the device type for the specific device 14 like VCR, DVD, DTV, a camcorder, PC, and a 
security system. Supposing the device itself does not supply a device icon, said device type 
characteristic field will be used in order to select the default device icon which expresses a 
device on a device page. The characteristics table 2 can include the multiplex writing for 
default sauce and the default sink characteristic field. Such each writing expresses other 
default sauces or sink devices 14 for each data type processed by the device 14. 
[0042]Desirably, performance and characteristic data are packed by the data structurized 
using the hierarchy language. This provides the performance used for other purpose like GCO 
transmission and server device server device control, and the common method of recovering 
the characteristic. For example, characteristic data can include the data format by which the 
next was structurized. 

<DEVICEATTRIBUTES> <ATTRIBUTE name=DeviceManufacturer value="Samsung lnc."> 
<ATTRIBUTE name=ManufacturerURL. value=www.Samsung.com>. <ATTRIBUTE 
name=Manufacturerlcon value-'logo.gif > <ATTRIBUTE name=DeviceName vaIue="Samsung 
DSS"> <ATTRIBUTE. name=DeviceModel value="SCH1900" > <ATTRIBUTE 
name=DeviceType value=DDS> <ATTRIBUTE name=DeviceLocation. value="Livingroom">. 
<ATTRIBUTE name=DeviceIcon value="device.gif'> <ATTRIBUTE name=DeviceAddress 
value=1 05.144.30.1 7> </DEVICEATTRIBUTES> [0043]As an example, the performance data 
can include the format by which the next was structurized. 

<DEVICECAPABILITIES>. <CAPABILITY type=MPEG 2. value=Source> <CAPABILITY. 
type=MPEG2 value=Sink> <CAPABILITY type=MPEG3 vatue=Source> <CAPABILITY 
type=MPEG3 value=Sink> </DEVICECAPABILITIES> [0044IAn application interface language 
is used so that other server devices 13 may perform device device control including a server 
device server device. It can be described using XML that said application interface language 
was later mentioned including the instruction word. The control program 20 of the one server 
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device 14 controls the control program 20 of the server device 14 of further others without a 
user's intervention distantly through a networl<, not using GUi18. The example of control of a 
device device is automation, since control through the client device 12 is provided and a user 
subsequently provides [ the two or more server devices 14 ] service in early stages for service 
of hope, even when it has no Interaction of a user, he is mutual - it communicates 
automatically and controls. 

[0045]lf drawing 12 and drawing 13 are referred to, it will be used so that information 
processing interoperability may be permitted among the various control programs 20 in the 
desirable server device 14 with a various standard application interface language. By one 
embodiment, said standard application interface language, (1) of the following configuration 
blocks The functional standard block 40 of service like a service-function database, and (2) 
The block (42) with which a message element is constituted, (3) The industrial standard format 
block 44 and (4) The message character string configuration block 48 which outputs the 
message compressed block 46 and the structurized message data is included. 
[0046]Drawing 12 is a drawing in which the example of composition of the configuration block 
which performs a command message generating function is shown. Each message item 
comprises a functional standard of service, and is standardized by choosing an industrial 
standard compression form (Hex) label to a message item. A group like a message item is 
together put in order to make a perfect instruction-character sequence. The instruction word 
which exists like CAL and AV/C operates, as shown in drawin g 12. However, the instruction 
word mechanism specifies binary code or a hexadecimal-code message, and a system 
operation to a physical unit on a physical interface, and is based on hardware regulation, 
therefore, the application level which the one software application program 20 in the controller 
device 14 specifies the position of the software application 20 of further others in the device 14 
by which it was controlled on the network, and the instruction word controls ~ that is, It is not 
so desirable to the network hierarchy based on the control mechanism of the control system 
standard which contains a name, an address, device performance discovery, communications 
language, and a command message on a software level. Said control mechanism is further 
suitable to a device like the digital device containing versatility like a computer, and not only a 
multiplex application device but a device like DVCR. 

[0047]prawing 13 Is a drawing in which the desirable example of the configuration block of 
dra wing 12 which performs a command message generating function is shown. By drawing 13, 
the position of the industrial standardization format 44 and the message compression 46 
differs from drawin g 12 . Many text normalization forms are chosen from the functional standard 
service 40 which makes a perfect message. Said message is later compressed by the lower 
hierarchy of a protocol stack, prawirig 13 expresses how to perform service or device 
command, and control to electric appliance CE. Message composition is defined by XML 
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standardization syntax and message compression is performed by protocol hierarchy of further 
others lil<e HTTP. Command interface language is used for an application software 20 
interface level rather than a low rank hardware level. Therefore, a network protocol stack is 
managed with the command in said language, and each controller device 14 and the controlled 
device 14 are shown as composition with which the network was unified for the message 
transmission of these between. 

[0048] If d r aw ing 1 4 Is explained, three embodiments of three interactions between the client 
device 12 and the server device 14 are shown. A user communicates with remote service 
application"S" by "A" a 1st embodiment. Although said user uses a browser with a client device 
as a user interface, Asynchronous instruction message posting of .XML base which said 
browser controls the service program 20 by service application"S" here, and receives a 
response in HTML {Hyper Text Markup Language) or an XML format The second server 
provided with the browser to accept is contained. For example, in DVCR, the second server 14 
accepts a command message like "VCR FAILED:TAPE BROKE". Since the command 
message for a user displays within GUI of a browser for control of the succession attention by 
a user, and DVCR, the software agent containing a browser is used. Desirably, the client 
device 12 of an XML base includes the HTTP1.1 server performance which answers the 
command initialized elsewhere for server device versus server device control, and a 
command. . 

[0049]A user is exchanged by the software client control program 50 by "B" a 2nd 
embodiment. Said software client control program 50 generates command posting to service 
application"S" of an XML base, and receives XML command posting replied. And said software 
client control program 50 is exchanged by "C" a 3rd embodiment by application [ like the 
server device control programs 20 exchanged between the two service applications 20 ] whose 
command and response are. In this point, it is when embodiment "embodiment in which B" has 
NARU (Null) service" C" is special. 

[0050]The application interface language based on XML, It is used in order to control between 
the 1st server device 14 and the 2nd server device 14 (a device pair-device or service pair- 
service) for the device enabled by World Wide Web or the Internet or service. An application 
interface language is due to a web standard and a middleware hierarchy. By one embodiment, 
it includes that device device control controls the control program 20 or application by the 
network 10 distantly with the one server device 14 from the server device 14 of further others. 
Therefore, the interface (API) to the application 20 can be used through the network which 
uses API extension. Desirably, said API extension uses a standard format like an interface 
based on XML, in order to provide the whole information processing interoperability. 
[0051]Drav»/ing 15 is a block diagram showing the API extension for the 2nd application B 
designed as the 1st application A and B designed as the service A which communicates within 
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a network. For example, the service A is a control program for the 1st server device A In a 
network, and the service B may be a control program for the 2nd server device B in a network. 
The server device B transmits a command to the server device A. For example, the 1st and 
2nd sen/ice devices A and B contain CE device. 

[0052][f the API extension for the service A is referred to, the 1st top block 52 provides a 
synthetic definition or database of the method for CE using the English word explaining CE 
device. The synthetic definition or database which uses .XML which can exist in other formats 
as which said synthetic definition or the database can express C, XIVIL or an object, and the 
method of these each one is called a XCE definition. 54 provides the 2nd block of the format 
which expresses API by XML form for all the devices 14 designed by interface data-type 
definition INTERFACE.DTD. 

[0053]The software agent designed by the means A uses the subset of the XCE definition for 
the service A, and uses interface data-type INTERFACE.DTD for the service A which 
generates an XML gestalt document, and INTERFACE-A.XML. Said document INTERFACE- 
A.XML explains the object and method which are supported by the service A according to 
document type definition INTERFACE.DTD for the service A. Other data-type definitions are 
used in order to draw up an INTERFACE-A. XML document again. 

[0054]The software means A generates again the look rise table 56 compiled by the look rise 
table 56 changed from the XML message to the service A programmed by C, and the binary 
number which can be performed from the service B on a network interface. The look rise table 
56 is desirably created by compile time, The method (Method) message (command) of an XML 
gestalt inputted from the service B is changed into the API form created by the application C 
code compiled for the service A between ****- times here. Said look rise table 56 provides the 
****- time translation changed into a request peculiar to the device for A as method request 
service for XML. The look rise table 56 is compiled with the device control programs 20 for 
execution local on the server device A for the service A. 

[0055]INTERFACE-A.XML is used by the service A for the Tokimasa this sex check which the 
en-or generated by the received message. Before INTERFACE-A.XML communicates with the 
service A again, it is used by external application like the service B which determines the 
message format for the service A. If the message to the service A generates an error from the 
service B, the service B can access an INTERFACE-A. XML document, in order to diagnose 
an error. 

[0056] If the API extension to the service B Is referred to, the synthetic definition or database for 
[ like a XCE definition for said service A of the above / 58 / the 1st block ] CE is provided. The 
following block 60 provides the remote API service or the device like API for the service A with 
the language definition for the XML gestalt method (command) call. Said language definition is 
document type definition method request CALL.DTD which explains an interaction with an 
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object on a network. 

[0057]The software agent designed by the nneans B, In order to create the look-up table which 
changes into an XML form method request C program code compiled in the command for the 
service B, the object within the XCE regulation for the service B and the subset of a method 
are used at least. Therefore, the look rise table 62 provides conversion between the XML 
document which crosses a network interface with the method and the service A which were 
caused by the service B (for example, "reproduction"), and performs a method call, or a 
message, for example. The subset of the XCE definition used by the software means B is 
dependent on network use extension and essence. For example, said subset can be chosen in 
order to provide the use which all the possible services were comprehensive, or was restricted 
on a home network. 

[0058]Therefore, said API extension provides communication among devices various on the 
network which uses XML. In the aforementioned example, the program code 20 for the service 
B generates a method call by API, The .XML method call (message) from which an API call is 
changed into the web / Internet standard XML for internal-device communication in an XML 
gestalt at conformity is transmitted to the service A through a network, The service A 
reconverts the XML method call from a network inteiiace to the program code API definition for 
the service A. Said conversion and re converts provide the web / Internet compatibility for the 
various devices in the network which has program code API which requires binary compatibility 
of ** among other devices. The embodiment of the XML interface block which uses the block 
diagram in drawing 15 is shown below. 

Interface.dtd rules for describing an 

object interface in xml <IELEMENT 

parameter. # PCDATA><!ATTLIST parameter. valueCDATA #REQUIRED><!ELEMENT 
method (#PCDATA,(parameter)+)><! ELEMENT object (#PCDATA)<IELEMENT call (object, 

(method)+)> interface.h example object 

interface in c TobjectVtypedef struct 

stream{int id;};/*method7void StreamPlay(lnt id,intspeed);void StreamStop(int id); 



interface.xml the same object in xml using ruels of 

interface.dtd <object>Stream 

<method>Play<parametertype="int"> id</parameter> <parametert ype="lnt"> speed 
</parameter>. </method> <method>Stop <parameter type="int">id</parameter> 

</method><object> call.dtd rules for 

describing a c function call in xml <! 

ELEMENT parameter. # PCDATA><!ATTLIST parameter. TypeCDATA#REQUIRED><! 
ELEMENT method (#PCDATA,(parameter)+)><!ELEMENT method (#PCDATA,(method)+)> ~ 
controiler.c example controller command in 
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-- ...StreamPlay(0x1ae,500);.. 

- call.xmi the same command in xml using 



call.dtd <!-example to play a. stream-> 

<cail> <object>stream</Qbject> <method>Piay</method> <parameter 
value="500">speed</parameter> </call> [0059jTlie example of Interface definition 
INTERFACE.DTD used so that the explanatory note document of INTERFACE.XML of the 
explanatory note document of the available service mentioned above might be drawn up 
above, and CALL.DTD is shown. Said CALL.DTD definition includes the regulation set for 
generating a method call like XMLRPC (Remote Procedure Call) or a XMLRPC message, or a 
function call message. Said CALL.DTD definition explains the output interface of the controller 
service 14. It is a home network and INTERFACE.XML expresses available service on a home 
network, for example. Available service is a subset of whole service in CE field. 
[0060]A user controls a tuner access device like satellite STB by an OTR (One-Touch-Record) 
outline. A user controls tuning using EPG {Electronic Program Guide) like a graphics user 
interface expression which shows a program list. OTR recording provides the service which 
includes selection of a future program from EPG so that it can record without accessing a VCR 
graphic user interface, in order that a user may program VCR for the recording by which time 
delay was carried out. OTR automates control of VCR. : (1) whose following is an illustration 
motion-control list of OPR.XML The selected program stream outputted to the network from 
StreamOpen= satellite STB for reproduction;OTR. ; (2) with this control local to an STB device 
StorageOpen= storage service opening; and (3) A StorageRecord= network is led and it is 
recording command transmission to VCR. 

call.dtd rules for describing a c function 

call in xml <IELEMENT parameter. # 

PCDATAxlATTLIST parameter. valueCDATA#REQUIRED><!ELEMENT method 
(#PCDATA,(parameter)+)><!ELEMENT object (#PCDATA)><!ELEMENT call (object,method)> 

interface.dtd example for describing an 

object interface in xml <!ELEMENT 

parameter. #PCDATA><!ATTLIST parameter valueCDATA#REQUIRED><!ELEMENT method 
(#PCDATA,(parameter)+)><!ELEMENT object (#PCDATA,method+)> 



- interface.xml this document describes various CE services 



offered-a subset of the whole CE space. 

<?xml verslon="1 .0"?> - < ~ j. 

DOCTYPE interface SYSTEM "interface.dtd" ><object>Stream <method>Open <parameter. 
type="int" >id </parameter>. <parameter type="int"> channel</parameter> </method> 
<method>Close<parameter type="int"> id </parameter>. < ~ /-- method ~ > - < - /-- object ~ 
> < „ object>Control < ~ method>Set ~ < ~ parameter type ~ = ~ " ~ int ~ " ~ > - id ~ < - 
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- /-- parameter > - < - parameter type - = - " - int -- " - > -- level - < - /- parameter. >. < - 

- /- method -- > - < - /- object - > -- < - object>Storage - < -- method>Open - < - 
parameter type - = - " int - " - > - id - < - /- parameter - > - < - parameter type -- = - " 

- Int - " > - channel - < - /- parameter. > </method> <method>R. ecord /[ <parameter 
type="int"> id<] parameter> </method> <method>Play <parameter type- 'jnt"> id 
</parameter>. <parametertype="int"> speed</parameter> </method> <method>Stop 
<parameter type="int"> id </parameter> </method>. <method>Close <parameter. type="int" 
>id </parameter>. < - /- method - > < - /- object - > - < - object>Display<method>Open 
-- < - parameter type - = - " - int - " -- > - id - < /-- parameter - > - < - parameter type - 
= - " - int -- " - > - channel - < - /-- parameter. > - < - /- method - > - < - 
method>Render - < - parameter type - = - " - int - " - > - id - < - /-- parameter ~ > - < - 
/- method - > - < - method>Blank - < -- parameter type -- = - " - int - " - > - Id. 
</parameter> </method>. <method>Control <parameter. type="jnt" >id </parameter>. < - 
parameter type - = - " - int - " - > -- cid - < -- /- parameter - > - < - parameter type - = - 
" - int - " - > - level - < - /- parameter - > - < - /- method ->-<-. method>Close. 

<parameter type="int">id</parameter> </method></object><! 

otr.xml. an xml representation, of one touch record, c . representation:. 

StreamOpen(100,2);/*play a stream{pushed by satellite feed*/ StorageOpen(24,2);/*open a 

storage service*/ StorageRecord(24 ; /*record the stream*/ — 

<?xml verston="1.0"?>. <!DOCTYPE interface. SYSTEM"call.dtd"> <call>. 

<object>stream </object>. <method>open </method>. <parameter value="100"> id<channel 

[ /parameter> <parameter value="2"> ] </parameter> </call> <cail> <object>storage </object>. 
<method>open </method>. <parameter value="100"> id<channel[ /parameter> <parameter 
value="2"> ] </parameter> </cali> <call> <object>storage </object>. 
<method>Record</method> <parametervalue="100">id</parameter> </call> [0061]As it 
argued about drawing 15 In the top, the 1st device B accesses the INTERFACE. XML 
document of the 2nd device A, in order to investigate the details matter of the device 
performance of A, and an API interface, and can determine the function In which the 2nd 
device A was supported, and a command item. Specially, said 1st device B can determine 
overlapping supported by the 1st device B and the 2nd device A, and the method of following 
and using. Drawing^^ 1^^^^ the example which accesses the INTERFACE-A. XML document 
of the 2nd server device A with which the 1st server device B containing the application B 
contains the application A. Said 1st server device B contains INTERFACE-B.XML for the 2nd 
server device A to compare with an INTERFACE-A. XML document. 
[0062]Said 1st server device B tends to control the 2nd server device A by one scenario in a 
network. The INTERFACE-A. XML document of said 2nd device A is transmitted to the 1st 
server device B from the 2nd server device A, and is used by the application B which asks the 
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performance and the API interfacing method of the 2nd sen/er device A. This permits that the 
1st server device B controls the 2nd server device A using XML remote procedure call 
XIVILRPC. in other scenarios, after said 1st server device B tries the 2nd server device A and 
communication once [ at least ] and communication confirmation fails in it, it performs the 
above-mentioned stage. In other scenarios, said 1st server device B is distantly asked to 
INTERFACE-A.XML in the 2nd server device A, without transmitting an INTERFACE-A. XML 
document to the 1st server device B. 

[0063]ln investigating the item of an INTERFACE-A. XML document, said 1st server device B 
can create the command for transmitting to the 2nd server device A in an XML format, as 
mentioned above. Generally, as said 1st server device B was mentioned above, even if [ a part 
of ] it has little INTERFACE-A.XML overlapped by the XCE definition subset used by the 1st 
and 2nd server devices B and A, it can interpret an item. Supposing said 1st sen/er device B 
cannot interpret the partial item of an INTERFACE-A. XML document, the 1st server device B 
can disregard the portion, or can fetch the application assisted so that it may explain by 
translation that it is later mentioned by the portion. 

[0064] If dravying 17 is referred to, other examples which control the device device or internal 
device between the controller server device 14 and the controlled server device 14 are shown. 
Said controller device 14 contains the application C which can perform the controlled device 14 
including controller application. The controlled device 14 includes application interface 
explanation of INTERFACE-A.XML and the application C further. The application E accesses 
the application interface explanation A in the device 14 controlled in order to ask the 
performance of the device 14 and the controlled API interfacing method of the server device 14 
which were controlled. Next, the application E orders and controls the application C using an 
XML remote procedure call, in order to control the controlled hardware of the device 14 or the 
sen/ice D. A scheduler device may be the 1 case of the controller device 14 which will be 
driven if the day set like the time-delay-recording control machine of VCR comes. 
[0065]By the 1st example, said application E accesses the application interface explanation A 
by remote reference which led the network. By the 2nd example, said application E accesses 
the application interface explanation A by transmitting the copy of the application interface 
explanation A to the controller device 14 from the controlled device 14. Next, the application E 
is locally asked to the interface explanation A. It is transmitted to the library device 64 which 
the application interface explanation A provides with library space by the 3rd example for 
interface explanation, and the application E asks the interface explanation A distantly in a 
library. Said library device 64 stores the address (URL) of the related application which can 
use a direct control action and response. 

[0066]lf drawing 18 is refen-ed to, an XML protocol provides a web standard common 
middleware hierarchy in the communications stack 66 on the API level between the 
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applications 20 of the various devices 14 witin a network. The topmost part application of a 
connmunications stack transmits and receives a communication message through a network 
with each device 14, and it communicates with a software hierarchy by the device stack which 
controls locally the device hardware or service software for a device. 

[0067]lt is used in order that 1st XML layer API designed by XML layer OUT 68 may transmit a 
message, and 2nd XML layer API designed by XML layer IN 70 is used in order to receive a 
message. Document type definition CALL.DTD by which XML-defined, namely, the XCE 
definition and the method call were mentioned above is used so that XML layer OUT 68 may 
be generated. Document type definition INTERFACE.DTD by which XML-defined, namely, it 
was furthermore mentioned above for the XCE definition and the method call is used so that 
XML layer IN 70 may be generated. For example, controller application uses XML layer OUT 
68, and uses application ENXML layer IN 70 controlled. 

[0068]lf drawing 19 is referred to, the embodiment of further others of a server device server 
device command and control structure is shown. XML-base control structure is used for the 
device driven by a web and the Internet, or the device device (service pair-service) for service. 
The 1st device A can control the application 20 by the 2nd device B distantly through the 
network which uses an XML command message. The interface to each device is described by 
XML format including the interface to application within said device. Said interface is extended 
on a middleware hierarchy through a network for the correction and explanation by other 
devices, and can become usable so that it may be mentioned later. 
[0069]Each server device A and B includes the hardware and software for controlling other 
server devices through a network and being controlled by other server devices through a 
network. In dravying 19, the home network device A is a controller device or a module, and the 
home network device B is the controlled device or module. Each device A and B includes the 
local device XML interface 72 which comprised interface document INTERFACE.XML and 
document type definition INTERFACE.DTD. An INTERFACE. XML document includes 
explanation of the object supported by the corresponding device 14, a method, and a 
parameter. Said INTERFACE.DTD document is used with the XML interface of a device for a 
concrete justification check, as mentioned above. 

[0070]Each device A and B contains XML parser (Parser)74 which comprised a program code 
for carrying out parsing of an XML message like [ again ] an XML interface and a XMLRPC 
command, and checking it. Said XML parser 74 is similar to said XML hierarchy IN 70 
mentioned above about d raw i n g 18. Each device A and B, In order to reproduce the method 
name and parameter of XMLRPC, the XMLRPC decoder for carrying out decoding of the 
XMLRPC encoder and the XMLRPC message inputted for carrying out encoding of the method 
name and parameter which are sent out from a XMLRPC message is included. The XMLRPC 
codec 76 becomes independent of the device XML interface 72 and device device control 
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Structure, and use of a XMLRPC format is permitted, without changing other features of device 
device control structure from it. 

[0071] Interface Fetscher (Fetcher) who comprised a program code. It is used by each device A 
and B in order to fetch the device interface of the device of direct further others from the device 
or the home network interface library 80 of further others. If the device 14 is a controller device, 
the controller application program code 82 in the controller device 14, A command and control 
of other devices 14 are affected through a network by controlling the software and hardware in 
the controller device 14 like XML parser 74, interface Fetscher 78, and the XMLRPC codec 76. 
If it is the device by which the device 14 was controlled, the controlled application program 
code 84 in the controlled device 14 will control the software and hardware in the device 14 for 
the device 14 controlled by other devices 14. The home network device web server 86 in each 
device A and B manages communication between the devices on a network. XML to the 
peculiar look-up table 88 in each devices A and B X, It is used by the controlled application 84 
which changes a MLRPC message (for example, a method name, a component name, and a 
type) into the peculiar interface (for example, the peculiar method name, a component, and a 
type) of a device. Within an XML message, said table 88 is not used, when the peculiar 
interface of a device is the same as the name of a method and a parameter. 
[0072]As for each device A and B, each hair drier 90 contains the pointer to the peculiar 
embodiment of a specified device function from application 84 controlled inside, including one 
or more hair drier (Handler)90 further. The peculiar embodiment of a device function contains 
the binary code in execution time with most devices. Binary code is generated by compile 
duration from a high level language including C and Java. Therefore, the electric appliance 
manufacturer can add the hair drier 90 which was superior to that for a new function without 
affecting the existing hair drier and functional embodiment. The hardware service 92 includes 
the peculiar embodiment of a device function with each device A and B. Each device A and B 
includes the peculiar interface 94 which possesses API by the peculiar embodiment of a 
device function again. 

[0073]Furthermore, The request broker for a home network (HNORB: .) Home Network Object 
Request Broker79 and a request broker for a network like an interface library (IL: Interface 
Library) provide the middleware hierarchy 98 for the home network 10. As shown in drawi ng 
19, said middleware hierarchy 98 can be located in the 3rd device 96 or the separated control 
hub. Said HNORB79 contains the software agent for being used by the one device 14 which 
finds existence of other devices 14 connected to the network 10. Said HNORB software agent 
organizes a device name by the hierarchical tree structure of a name, organizes a device 
interface in said interface library which can be searched, and provides with a device interface 
the device which demands interface information. 

[0074]The middleware hierarchy who comprised HNORB79 and [L80 is directly connected with 
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the Internet like the selected home device accessed from the specified outside of the local 
home network 10. The middleware hierarchy 98 in one local home network is connected to the 
middleware hierarchy 98 by other local home networks through the Internet, in order to provide 
the network provided with the two home networks 10 integrated. In such a case, the attested 
user who has suitable stream coding can access a user's 1st domestic DVD changer 
(Changer) from a user's 2nd domestic TV, in order to play video and to watch it by TV. 
[0075]ln order to use said interface library 80, at least one HNORB&IL should be working on 
the local home network 10. One or more HNORB&ILs are used again. For example, all of a 
cable modem, some DTV, and a central home hub can have a HNORB&IL software agent of 
these very thing. In order to define the position of HNORB&IL, the device 14 transmits a 
broadcast massage through a local home network. 1st HNORB&IL which answered with the 
device 14 is used by the device 14. If HNORB&IL is located once, the device 14 and 
HNORB&IL will register, Device lookup service can be checked between [ TCP (Transmission 
Control Protocol) or UDP (User Datagram Protocol) ] the points for an interface request and 
fetch. If an UDP protocol cannot be used, it is used for high bandwidth width connection [ like 
IEEE1394 ] whose TCP protocol is. XMLRPC of a HTTP-base is used for the device for 
HNORB&IL communication. For example, in order that the device 14 may pass a device 
interface as one or more components, the "register" method of HNORB can be called distantly, 
Or the XMLRPC call can reproduce a partial or overall device interface from IL as a value 
which XMLRPC-answers or returns. 

[0076]As mentioned above, one or more HNORB&ILs can operate by the local home network 
10 simultaneously. Each HNORB&IL can recognize the subset of an usable device here, and 
one HNORB&IL can communicate with other HNORB&ILs in order to locate the device 14 
which is not found. Multiplex HNORB&IL on the one local home network 10 can be 
automatically located mutually by using a broadcast massage like UDP and TCP. In such a 
case, multiplex HNORB&IL constitutes the request broker for distribution, while many interface 
libraries 80 constitute a distributed interface library. In order to provide a fault-tolerant error, 
supposing one HNORB&IL must finish suddenly, all the devices registered with this 
HNORB&IL will be notified, and said device will be automatically registered with other useful 
HNORB&IL. 

[0077]Each device interface has a single logical name on the consistent target put together. 
The position of said device, or also after a network address actually changes, a single logical 
name can be used for other devices on said consistent target which recognizes a device and 
accesses it. Mapping of a device address is actually treated by HNORB with mapping of a 
logical name by the software agent for naming service. Desirably, the standardized naming 
method is used. More desirably, in order to operate a device name by a hierarchical tree 
structure, a hierarchical naming structure is used. This hierarchical structure can be expressed 
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to a file system and resemblance using 7." Although the structure Is based on other positions 
like other service types like a home / MPEG 2/TV, or a home / sitting room / VCR, it is 
generated by other methods like. Various naming trees can live together for execution and 
efficiency. 

[0078Iln the command between the controller server device A in drawin g 19 , and the controller 
server device B, and the example of control, said middleware hierarchy 98 is in the 3rd device 
96, or may be in the separated center hub. A dark block shows the device configuration 
element used for the special command shown in drawing 19, and the control processor. After 
the devices A and B become usable through a network and become accessible by an 
operation scenario, as for each device, the XML interface of itself and that is written in / 
submitted at the center HNORB and the IL middleware layer 98. If the center HNORB and IL 
middleware hierarchy cannot use it, each device broadcasts a message through a local home 
network, in order to tell itself. 

[0079]The controller application 82 of said device A tries an inquiry to the controlled whole 
device B or the device interface of a portion. If the interface library 80 is not useful, the 
controller device A by transmitting a request to the device B first through a network, and 
receiving the XML interface of the device B to the device B, In quest of the device interface of 
the device B controlled directly. It can fetch from the controller device B. However, if the 
interface library 80 can be used, the controller device A can search for the whole device B 
controlled from the Interface library 80, or the device interface of a portion. The software agent 
of HNORB acquires the XML device interface of said device B from the interface library 80, 
and forwards It to the controller device A. 

[0080]lf the XML device interface of the device B by which the controller device A was 
controlled once is received, the controller application of the device A will use XML parser 74 of 
the device A, in order to analyze and translate the device interface of the device B. And the 
XMLRPC codec 76 of the device A generates a desirable XMLRPC command message using 
a parsing result. Said XMLRPC command message is transmitted to the device B controlled 
through the network. If said XMLRPC command message is received, the application 84 by 
which the device B was controlled will use XML parser 74 of the device B, in order to analyze 
and translate the received XML command message. And the XMLRPC codec 76 of the device 
B carries out decoding of the parsing result, in order to acquire method calling information from 
the command message which contains the method name and parameter for a device B 
function in order to offer called-for service. 

[0081]Since peculiar functional execution of the device B is accessed and is sent out through 
the peculiar interface of the device B next, XML is used for the application 84 by which the 
device B was controlled to the peculiar look-up table 88 and the hair drier 90 with the device B. 
If the response with a function or the returning value is generated, encoding of said response 
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or the returning value will be carried out to XML or a XMLRPC message, and it will be 
transmitted to the controller device A. The middleware hierarchies HNORB and !L provide for 
the device A by which the reference to the controlled device B was controlled, and the device 
A generates the remote call to a device B peculiar function like the call to a focal device A 
peculiar function here. 

[0082]Desirably, a standard XMLRPC format is used so that all the devices may explain a RFC 
call and decoding of them can be carried out through a network. In order to raise efficiency 
desirably [ since the device interface of the controlled device 14 is asked by the controller 
device 14 and investigated ], the simplified XMLRPC format which has sufficient device 
interface information is used. The following example shows two possible formats which call 
XMLRPC for OTR (One Touch Record) and TDR (Time Delayed Record) operation. 
[0083]Ex a mple L XMLRPC calls, A detailed tag and interface information. Example of a format 
to include: The e xample of a 1 . OTR call : . [ <?xml ] version="1 .0"?> <call>. <record 
[ object>DVCR1 .] </ob]ect> <method>timeDelayedRecord</method> <parameter> 
<parameter> <name>channel </name>. </int> <value<int»4</value>. </parameter> 
<parameter>. <name>recordTime </name>. Ex amp le o f <value> <ti me>2:10:30</time> 
</value> </ parame ter> </ parameter s> </call> 2.TDR call: <?xmiversion=" 1 . 0"?>. <call> 
<record [ object>DVCR1 .] </object> <method>timeDelayedRecord</method> <parameter> 
<name>channel </name>. <value> <channe!Name>NBC </channelName> - <. /value> 
</parameter>. <parameter> <name>startTime</name> <vaiue> <datetime.iso8601> 
19990401T19:05:35< /datetime.iso8601 </value». </parameter> <parameter> 
<name>recordTime</name> <value><time>2:00:00</time></value> </parameter> 
</parameters> </call> [0084] Example H :X MLRP C calls. The tag and interface information 
which decreased. Example of a format which it has: The example of a 1 .OTR call :. [ <?xmi ] 
version="1 .0"?> <cali>. <object>DVCR1.record</object> 

<method>timeDe[ayedRecord</method> <parameter va!ue="4"> channel </parameter>. 
<parameter. value="2:10:30" :[ exam p le of >r ecord Time</parameter> </ca H > 2.TDR call ] <? 
xml version="1.0"?> <call> <object>DVCR1. record </object>. 

<method>oneTouchRecord</method> <parameter value="NBC"> channel </parameter> 
<prametervalue="1 990401 T1 9:. 05:35">startTime</parameter> <parameter 
value="2:00:00">recordTime</parameter> </call> [0085] If dr awing 20 is referred to, the device 
interface for the home device 14 is based on the database 100 which uses the standardized 
term and which was formed into industrial standard structure. The interface data and the term 
for a new interface are added to the database 100. In order to explain CE object, a 
comprehensive definition or database, method, and parameter which use an English word are 
specified in the CE database 102. A comprehensive definition or database can become C and 
XML which show an object, the method of each of them, and a component, or other formats. 
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The comprehensive definition or database which uses the standardized XML term is called a 
XCE definition or the database 104. 

[0086]A controller and the controlled applications 82 and 84 are programmed using the 
standard interface subset of XML based on the XCE database 104. Each device interface is 
stored with said applications 82 and 84 with an XML gestait. Even if said XCE database 104 
does not need to be in XML, as mentioned above about dr awing 15 , said subset interface 
created by compile time by the embodiment of this invention will be in XML. 
[0087]The information designed as 'manufacturing-company' information by drawing 20 for the 
embedded device 14 is built in the device 14 at the time of manufacture, and the information 
designed as a "home network' is a part of-like execution time feature of a device of operation in 
a network. 1 for N device .... The device XML interfaces 72 designed as N are some data in 
the standardized XCE database 104. The home network interface library (HNiL: Home 
Network Interface Library) 106 provides a device interface set of the usable device 14 
connected to the home network. HNIL 106 is a subset of the whole XCE database 104. 
[0088] By draw ing 16, a device interface is transmitted to the device B from the device A for the 
application B in the device B which investigates the contents of the interface for the device A. 
As mentioned above, a device interface is mentioned as INTERFACE-A.XML to the device A, 
including explanation of the object maintained by a device, and a method parameter. The 
device XML interface 72 is a device interface of an XML format. The contents of the XCE 
database 104 are the structure of a ser/ice base of providing a device interface. 
[0089]If drawi ng 20 is referred to, said XCE database 104, The XCE interface document type 
definition (DTD: Document Type Definition) by which it was standardized for CE device which 
provides the regulation set standardized in order to use XML expressing the CE device 14 is 
provided. Said DTD or its subset is used for a justification check. Although the software agent 
designed as the manufacturing-company means 108 filters and uses the subset of the XCE 
definition by which it was standardized for specified CE device, For example, standardized 
XCE interface DTD which generates the XML device interface 72 of a CE device like 
INTERFACE.XML and INTERFACE.DTD is used. Said document INTERFACE.XML includes 
explanation of the object supported by a special device according to standardized XCE 
interface DTD, a method, and a parameter. Said document INTERFACE.DTD is a subset of 
standardized XCE interface DTD, and is used for the justification check for the XML interface 
of a device. It is used in order that other document type definitions may generate an 
INTERFACE. XML document. 

[0090]The XML interface 72 of CE device containing said XML interface document and said 
DTD document is stored in a library like the home network interface library 106 which can 
generally be accessed. The software agent 110 collects the device interfaces 72 of all the 
devices 14 on a network which can be accessed, and arranges them to the structurized 
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interface library 106 which can be searched with a device name/address infornnation. Said 
interface library 106 is a subset of the XCE database 104, and the process in which the 
interface library 106 is made is similar to reconstructing a portion or all the XCE databases 
104. Said interface library 106, It can function as the cash (Cache) for which it depends on the 
usefulness of all the devices 14 by the home network in which a set of the device interface of 
all the devices in a home network or the device interface 72 most used for these days is 
stored. When the device 14 originates in an event like changing a disk with a DVD regenerator 
and updates the device interface 72, some device interfaces 72 are updated based on event 
sen/ice. 

[0091] If drawing 21 is referred to, it has a desirable gestalt with the hierarchical device 
interface definition 72 of each device 14. This Is because the device interface definition 72 may 
become long In a home device. The function of one or a small number typically like the single 
function for the recording by which time delay was carried out Is accessed simultaneously, 
therefore a small portion is used for only [ of said device interface 72 ]. It Is more effective than 
creating the whole device interface 72 to create some device interfaces 72. By using a 
hierarchical device XML interface, the controller device 14, By specifying a desirable functional 
category or function in the demand for an XML device Interface from the controller device 14 or 
HNORB, and !L middleware hierarchy 98, the partial device interface 72 of the controlled 
device 14 can be searched for. In the case of the latter, HNORB and IL middleware hierarchy 
98 forward the desirable portion of the device interface 72. 

[0092]lf drawi ng 21 is referred to, said hierarchical device interface structure, (1) Now a useful 
device. The 1st hierarchy 112 for the written-in XML interface of each home network, and (2) 
The 2nd hierarchy 1 14 for the general XML interface of each device which wrote in the 
functional category, and (3) The XML Interface of each functional category for a device. The 
3rd hierarchy 1 16 for specifying, and (4) Four layers including the 4th hierarchy 1 18 for 
standardizing the XML Interface of each function in a functional category are included. Inside a 
home network, the three lower layers 1 14, 1 16, and 1 18 are merely used, and 1 12 [ layer / 
1st ] is used in the home network exterior. 

[0093]Drawing 22 shows said layers 112, 114, 116, and 118 and the corresponding example of 
an interface. The interface in each hierarchy is linked to a higher rank or a lower layer through 
the X link which provides a both-directions link, or a link like X pointer (if it can do). An X link is 
(1). The X link ingredient and (2) which make the link in an XML document recognize as a link 
The package of the hyper-linking functionality which has two parts of X pointer ingredient 
which carries out addressing of the link to the exact subpart of an XML document is included. 
Therefore, although an X link manages how a link is inserted in an XML document, said link 
shows data like a GIF file here. Furthermore, even from where, X pointer determines the 
fragment identifier (Fragment Identifier) which can go to URL, when linked to an XML 
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document (from an HTML file). 

[0094] With the typical command and control model for the server device 14 which controls 
other server devices 14 concerning this invention, the 1st device 14 is tried so that the device 
interface of the 2nd device 14 may be asked on the 2nd interface hierarchy 1 14. After 
choosing a functional category (FC: Function Category), said 1st device 14 asks the interface 
hierarchy 1 16 of a specific functional category with the 2nd device 14 like a recording category. 
Said 1st device 14 asks the interface hierarchy 118 a specific function like OTR or TDR, in 
order to make the call to said function. As a hierarchical or interface function with a more 
effective tree structure is looked for, network band width is contracted. It is as interface file 
structure and the example of a layer being the following. 

4th layer of 3rd layer of 2nd layer of 1st layer 112-HN1.xmlXML114-VCR1.xml116- 
VCR1_RecordCategory.xml118-VCR1_RecordCategory_OTR.xml [0095]Similar, the home 
network interface library 106 is hierarchical, and can be structurized by various methods by 
other service types of a device, or other positions like a room. Said hierarchical structure is an 
interface of other home networks or the local home network 10 to the Internet. 
[0096]The hierarchical device interface definition 72 is shown below by the illustration target 
embodied by the XML syntax (Syntax). 

consumer (document_file, doc). + — document_file<seryer„home.dtd and server_auto.dtd>+ - 
-- doc 0 [ services_home, server_auto, server_samsung_web„site and ] avc_commands and 
caLcommands, + — services_home 

(xml_utility,client,server_av,lighting,comms,hvac,uti[ity,security,appliances,convenience, + — 
xmLutility. (download_DTD_file). + — client (acknowledge, attention, error, post_message, 
sound, stop_schedule, stop_all)+ — sound (alarm, ring, buzz). + — server_av (controls_gen, 
source, sink)+ — controls_gen (p ping) rocessjnfor and setup, + — processjnfo 
(second/wjd, h/w_id)+ — h/wjd (ser_no, manuf, model, class)+ — s/wjd (ser_no, 
exe_name, version). + — setup (clock). + — clock, (hours, minutes, seconds). + — source, 
(servicejd, media, rate, protocol, stream_format, controls_av)+ — sink () [ servicejd, media 
rate, protocol, streamjormat and ] controis_av, + — servicejd (url)+ — media (tpt_stream, 
ram, disk, tape)+ — disk (name, number). + — rate<value>+ — protocol (61883/1394, 
UDP/IP/Ethernet)+ — 61883/1394 (isoch_.) ch_no + — streamjormat () [ video and ] audio, 
+ — video, (dv. mpeg2tpt, dsstpt, mpeg2pes, mpeg10801-tpt)+ — audio (mpegS, ac-3, midi) 
+controls_av () [ flow_control, tune timer^record and ] ui_control, + — timer_record (tune, 
flow_control)+ — flow control (play, stop, goto, record)+ — play (time_params). + — record 
(time_params). — + time_params (now, start, duration, end)+ — tune (send_epg, channel)+ - 
— channel (number, id, time_params). + — ui_control (display, acoustic)+ — display 
(brightness, contrast, color/tint, horiz_size, vert_size)+ — ac. oustic (voiumn, base, treble, 
balance, fade)+ — lighting (sensors, lights, send_epg)+ — sensors (living_room, sky). + — 
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lights (rooms^up, rooms_down, yard)+ — rooms_up (bedl, bed2, bedS, bed4)+ — bed1 
(lamp, dimmer). rooms_down (family, kitchen, living, dining, soho, garage)+ — + 
dimmer<value>+ — . — . yard (front, back)+ — comms (homehub, intercom, telco)+ — 
homehub (send_device_list, send_configuration, sene_snmp„mib). controls_ — + intercom()+ 
— telco()+ — hvac (controls_gen, controls_havc)+ — . hvac. (a/c, heat, temp, humidity). + — 
temp (low, high, hysteresls)+ — utility (meters, energy_mgmt)+ — meters (water, gas, 
electric). + — water<value>, gas<value>, and eleGtrlc<value>+ — security (sensors, 
send_epg, alarm)+ — sensors () [ peripheral, motion and ] + — peripheral. (rooms_up, 
rooms__down). + — motion. (room_down, yard) + — appliances (microwave, range, oven, 
fridge, freezer, coffee, toaster, washer, dryer, water_heater). + — microwave (send_epg, 
controls)+ — fridge {temp)+ — water_heater (temp)+ --. - convenience (window, 
curtain^open, door/gate, pool/spa, bath, fountain, lift, jacuzzi)+ — curtain_.open<value>. + — 
server_auto (message, server_auto_ford„explorer_98)+ — sen/er_autoJord_explorer_98 
(mileage, maintenance). + — mileage<data>. + — maintenance<data>. + — 
server_^samsung_web_site(message, service, help)+ — avc_commands - < - 
command„string and >+ — servicejd (uri). +cal_commands<„,command_string,„> + — 
service_id(url„ [0097]Said hierarchical device interface definition 72 includes the following 
fields. 

'document file' and this provide the name of the regulation (DTD) file of the document type 
used by the XML parser for verification of the justification of the version portion of the XCE 
database 104 or the XCE database 104, and correction. Being able to consider various DTD 
files for the portion into which said XCE structure is different, said DTD differs from 
INTERFACE.DTD for the document type definition for RPC.CALL, and communication here, 
'doc' and this provide compatibility, the characteristic, communication, and the highest level 
name of the field of a control interface. 

'Services_home' and this provide the field for home automation, electric appliances, and use 
nature. 

'Server_auto' and this show the useful message interface over one set or the automobile type 
beyond it to the car in a car barn. For example, 'server„auto_ford_exp!orer_98' is an interface 
to a specific car. This enables it to access the mileage and maintenance interface of a car, and 
the car manufactuing company or car barn checked directly is used by a direct check or the 
remote access which carries out the telediagnosis. 

'server_samsung_web_site' and this communicate with the manufacturing-company website of 
the home exterior, and include the interface for a message, service, assistance, etc. 
'AVC_commands' and 'CAL_commands', and this can interpret AV/C and a CAL language - it 
succeeds - a device is provided. This structure part checks a command in said language, and 
a command is added by XML or is performed. Therefore, as for said item, the protocol 
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converter application for XCE (Web) is used as an interface to original CAL or AV/C application 
software. 

[0098]As mentioned above, 'Services_home' provides the main structure containing AN 
electric appliances. Said a part of structure Is extended in detail to a video service sink and a 
stream destination (for example, DVCR) control interface as a specific example. : in which a 
control interface contains the next by a typical home network - 'xmLutility'. This provides the 
details matter for supporting a support utility network function like carrying out downloading of 
the DTD file, interface file, and program file which were updated. 

'client' and this explain the interface details matter of the client device 12 containing a web 
browser. For example, 'acknowledgment' displays attestation consent of a controller with the 
shipped message or command. 

'server_av' and this provide control and a capacity interface to all the useful audios and video 
services containing STB, DVCR. DTV, DVD, AUDIO, etc. 

'lighting' and this provide a home automation lighting control machine with an interface, and 
include a sensor, lighting, etc. 

'comms' and this provide a communication device with a control interface, in order to restore 
the remote management or composition of the set rise of the purpose of use or a device, or a 
component typically. 

'hvac' and this are used in order to provide the interface for remote control of a HVAC system, 
for example, to erase a domestic HVAC system during the peak load of the day and to control 
said system by a utility plant company (Utility company) from the home exterior. By the device 
for the device based on the controller which provides a control mechanism still more 
complicated than automatic-temperature-adjustment device control, said interface may be 
used in order to control a HVAC system from the inside of a home, 
'utility' and this provide the interface for reading the measuring instrument for a home, 
'security* and this provide the interface for a security sensor and alarm setting. Therefore, 
interface use and the application advance can access the sensor and sensor around a home 
for the surveillance of the device, and control on a home network device, 
'appliances' and this provide the interface for the kitchen and the useful and common home 
device which include other control and a component from remote control, temperature setting 
perception, or a controller device. In one scenario, the microwave oven can scan the bar code 
information on a cooking item package, and in order to know the cooking time of cooking to the 
given microwave oven system type, it can access a manufacturer database. Integration of the 
device which uses a device device command and control provides many control scenarios, in 
order to provide service like stopping a dishwasher automatically and carrying out mute 
(Muting) of the television, when a telephone call is answered in a kitchen or sitting room, 
'convenience' and this provide the interface to a device, in order to provide expedient service 
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like the interface to a curtain, a window, a blind, or a wash controller. 
[0099]By the aforementioned explanation, to the AA/ device which provides A/V service, 
'server_av' is a part of structure for a control interface, and is divided into 'controls-gen', 
'source', and 'sink' performance again. 

'controls-gen' provides the interface for general utility interfacing like the ping (Ping) test which 
tests a device fabrication person attribute and device existence. Software, a hardware check, 
and a fabrication property like version information are included. The device which provides 
said interface returns the data which provides the name or check to said software without 
bringing about any control actions. The interface which sets the time of a day clock is included. 

'sink' provides the interface for a media stream service device. The structure is the composition 
based on the service {for example, video stream recording and playback) provided rather than 
a special device name like VCR. For example, a tuner and a DVD player are video program 
stream sauce which has both of video program formats to a network, and are controlled like a 
start and a stop. The address of the difference in specific device control is done by the lower 
hierarchy of a structure definition, 
'source' provides an interface similar to the 'sink' interface. 

[0100]lf the contents mentioned above are referred to, 'servicejd' or 'applicationjnterfacejd' 
includes the URL position of a name, an address, a web address, or one or more devices. 
Since the XCE database 104 constitutes the whole on which it has agreed to an interface, 
Usually, a DHCP (Dynamic Host Configuration Protocol) software agent assigns an address 
and a default name to each device, and said address and a default name are added to service 
or the interface of a device. And in order that the software agent 110 may generate 'a partial 
XCE network (Network partial XCE)', The device interfaces 72 which contain a subset or 'a 
partial XCE device (Device partial XCE)' from all the devices locally connected to the home 
network are collected. An additional related external interface is added to the structure for 
external control. For example, 'servicejd' may be the name/address in the received structure 
which includes subscription from a software agent with the device interface of the device 
connected to the network, or the network interface library 106. Then, the user can search 
service with a database and can access the application which contains the specific data part of 
a library using said name/address. Therefore, the network can include the same multiplex 
service identified by said name/address information. 

'media' and this provide the interface for the media type containing the disk and tape for the 
transmission stream from a tuner, RAM from PC DRAM, DC, or DVD. Said media are named 
and checked and the controller device can search the XCE database which checks the general 
media provided on a network. When new media like a DVD disk are provided on a network, 
some device interfaces 72 which check program data on a disk are changed into conformity. 
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Therefore, the whole device interface 72 does not need to be transmitted and the portion for 
which it was merely suitable is transmitted to a XCE database. By reception of an attention 
signal, the library software agent 110 can fetch new updating, and is located In it by the place 
for which it was suitable. Addition of a disl< medium is similar to adding service to said network 
or connecting other devices to said network. 

'rate' and this provide the value to the data stream rate for a device Interface like for example, 
6 Mbits/Sec or 19.2 Mbits/Sec. 

'protocol' and this check the protocol used for said data stream. For example, a desirable 
protocol will be chosen if 61883/1394 or U is provided with one or more protocols like /IP. 
'streamjormat' and this provide the packet format and/or compression standard for the Digital 
Stream audio and video division. If one or more formats are provided, a desirable format will 
be chosen through an Interface message. The format which can determine whether the 
controller application 82 has an interexchangeable format can be investigated. 
'controls_av' and this provide the main control interface for an A/V media device. 
'Fiow_contror and this are the methods for a specific device, and provide data stream control 
like PLAY, STOP, GOTO, and RECORD. The method does not change to the device 
(Embedded) embedded, for example except for PC software. The tkdrl control can include a 
time component for the delayed operation. 

Tuning' and this provide the Interface fortuning control. The controller device 14 can ask for 
the reply of the electronic program guide {EPG: Electronic Program Guide) data structure 
mentioned above by the Interface of the controlled device 14. 

'Ulcontrol' and this provide with a control Interface the application 84 controlled in order to 
control correction like the volume to the luminosity and the contrast, and the audio to a display, 
and a base. 

•Timer_record' and this provide the Interface for a set updater to the controller application 82, in 
order to embody the delayed time record. Direct channel alignment information and flow 
control (time_aparams) information are used. 

[0101]The aforementioned explanation is identically applicable to the client device 12. Other 
syntax XCE definitions for CE field or a database is used. An alternative plan syntax XCE 
database includes all the service explanation which includes home automation, a device, and a 
car, for example. When it provides adaptability and a parameter for control of a service object, 
the control method is used In order to control said object as hope. The example of a command 
is shown below with AV/C and the CAL instruction word containing a binary number or a 
hexadecimal number data row. 

consumer (documentjile, doc). + — document_file<server„home.dtd and server_auto.dtd>H— 
-doc{avec_commands,caLcommands,serv!ces_home,server_auto,)server_auto, 
server_samsung_web„site, server_auto_ford_explorer_98, and + — 
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avc_commands<...commancl_string...>. + — calLcommands - < ... command_string ... >+ — 
services_honne () [ client, av, lighting, comms, hvac, utility, security, appliance and ] 
convenience, + — xmLutility (download_DTD_files)+ — client (acknowledge, attention, error, 
post_schedule, and soundstop_schedule - st.) op_all, + — sound, (alann, ring, buzz). + — 
server^av (source, sink). + — soruce. (servlcejd, media, rate, protocol, streamjormat, 
controls_gen, controls_av) + — sink {) [ servicejd, media rate, protocol and ] streamjormat 
and controls, + — servicejd (uri). + — media. (tpt_stream, ram, disk, tape). + — [ + — 
61883/1394 {isoch_ch_no). ] disk(name, number)+ — rate<value>+ — protocol (61883/1394, 
UDP/IP/Ethernet) + — streamjormat (video, audio)+ — video (dv, mpeg2tpt, dsstpt, 
mpeg2pes, mepeg1080 i-tpt)+ — audio (mp.) eg3, ac-3, and midi, — + control_gen (ping, 
processjnfo, setup)+ — controls_av {f!ow_control, tune, timer_record, ui_control). + — 
processjnfo (second/wjd, h/w_id)+ — h/wjd (ser^no, manuf, model, class)+ — s/w_id 
(ser_no, exe_name, version). + — setup (clock). + — clock (hours, minutes, seconds)+ — 
time_record (tune, flow_control)+ — flow_contro[ (play, stop, goto, record). + — play 
(time_params). — + record {time_params)+ — tune {send_epg, channel)* — channel 
(number, id, time_params)+ — time_param. s (now, start, duration, end). — + ui_control 
(display, acoustic)+ — display (brightness, contrast, color/tint, horiz_size, vert_size). + — 
acoustic(volume, bass, treble, balance, fade)+ — lighting () [ screen, light and ] send_epg + — 

- sensors (livingToom, sky)+ — lights (rooms_up, rooms_down, yard)+ — rooms_up (bedl, 
bed2, beds, bed4). — + rooms_down (family, kitchen, living, dining, soho, garage)+ — yard 
(front, back)+ — bedl (lamp, dimmer). + — dlmmer<value>+ — comms (netman, intercom, 
telco)+ — netman (send_device_l!st, send^configuration, send_snmp_mib). + — intercom()+ - 

— telco(). + — have (controis_gen, controls_hvac)+ — controls_hvac (a/c, heat, temp, 
humldity)+ — temp (low, high, hysteresis). + — utt. lity (meters, energy_mgmt). + — meters 
(water, gas, electric)+ — water<value>, gas<value>, and electric<value>+ — security 
(sensors, send_epg, alram). + — sensors (peripheral, motion)+ — peripheral (rooms^up, 
rooms_down)+ — motion (rooms„up, yard). + — appliances, (microwave, range, over, fridge, 
freezer, coffee, toaster, washer, dryer, water-heater) + — microwave (send^epg, controls). + - 
-- fridge(temp)+ — water_heater (temp)+ — convenience () [ window, curtain_open, 
door/gate, pool/spa bath, fountain, lift and ] ) + — curtain_open<value> + — server_auto 
(message.mileage, maintenance,,) + — mileage<data> + — maintenance<data> [0102]!n other 
viewpoints, this invention provides use of the instruction word embodiment which exists in a 
network for a device device command and control. A device has API which generates a binary 
number sequence at the time of execution according to the existing transmission mechanism 
for an inside. !n such a case, in order to provide the device 14 of further others with an XML 
remote procedure call (XMLRPC: XML Remote Procedure Calls) from the one device 14 in a 
network, The existing application interface embodiment is exchanged by the call to XML 
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service API. Therefore, original embodiment is equivalent to the trumpet (Wrapper) for XML 
service API. Drawi ng 18 shows the application generated as interface embodiment exchanged 
by the trumpet by XCE/XML service API again using CAL in a dotted line, or other instruction 
words like AV/C. The example which changes a XMLRPC fomnat from a CAL instruction word 
is shown below. 

existing implementation:void. 

DeviceCALCommand (Int.) command{x. x /* create CAL formatted byte string to represent this 
object/method and output to the wire */ CreateCALFormattedByteStrin g (command); /* 

different forevery protocol*/ SendCALByteString(); */different for every protocol*/} 

wrapping the XML Service. API. call: void 

DeviceCALCommand(lnt command){{/* replace CAL Implementation with calls to the 
XMLServiceAPI */ CreateXMLMessage( command; /* always the same */ sendXMLMessage 
0; /* always the same */} [0103]ln the viewpoint of further others, if drawing 23 is referred to, 
this invention provides the standard instruction protocol for communication between devices 
between the devices of the others in a network, and control language translation. It should be 
the format as which said information can interpret a request device for other devices which 
share information. And in order that the one device 120 may control other devices 22, said two 
devices should use the common language, in order to interpret a mutual command. This 
invention provides the common discernment format for data, and a command protocol. 
[0104]By one embodiment, common display or data, and the method of carrying out a 
command protocol package are provided, and, thereby, the receiving device 122 can 
determine the format of original of the transmitted data. Supposing a receiving device can 
interpret an original format, the direct reception of the data can be then carried out. Otherwise, 
the receiving device 122 can ask for the application which transforms data into the desirable 
format which can interpret the translation device 124 or the request device 122. Said 
translation device 124 or application transmits the data which determined the fonnat of original 
of the original data, translated said data in said format searched for, and was translated into 
the request device 122. 

[0105]Next, said request device 122 processes data, as said data was completely provided in 
the language format of original of a request device by the transmission device 120 from the 
first. Said request device 122 can transmit a response to the transmission device 120 by a 
proxy again through the application which sends a reply or is translated in the original format of 
the translation device 124 or the transmission device 120 in the format of original of a request 
device. Said translation method is used for the information containing a command protocol, a 
data file, and an audio/video stream. 

[0106]For the device which does not use the compatible format mentioned above, this 
invention provides translation of the data which contains the command protocol from /to a hard 
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(Non-compliant) device. For example, when the hard device 120 transmits data to the flexible 
device 122. said flexible device 122 can translate data based on the determination of an 
original format of said data. For example, said flexible device 122 can investigate the data for 
the specific bit pattern inside data. When a flexible device transmits data to a known hard 
device, before transmitting said flexible device based on the detemiination of an original format 
of a hard device, it can translate said data. 

[0107]lllustration embodiment may be for the home network which supports IP and an HTTP 
protocol. Said home network is connected to the Internet in order to obtain the application for a 
desirable function, and service various type. Therefore, the compatible format method is made 
so that it may have the Internet Protocol and the procedure over operation, and compatibility 
on the Internet and a home network. 

[0108]An example which provides a common data format is using XML which generates the 
data package for transmission through a home network. Said data contains a command 
protocol, an audio or a video stream, graphics, or application. Said data is wrapped by the 
standard header which checks the format of original of data, and the item of a package with an 
XML gestalt. Said header checks the data part of a data type and the XML code to only, said 
data is translated by it if needed and application suitable after reception is provided with it. 
[0109]Under a web standard, said confirmation work is performed by the browser which uses 
file name extension, in order to check the type and item of file transmission. Next, a browser 
moves the module of a suitable plug which processes the file. By a home network, XML is 
used in order to check the data communications which provide all the home network 
transmissions on IP by the common check method mentioned above. 
[01 10]The software hierarchy who, on the other hand, checks the item of all the data 
communications through a home network to only is provided by a home network protocol 
stack. Said software layer is used instead of XML. The compatible format and check principle 
of this invention are identically applied to said software hierarchy as the embodiment which 
uses XML, or the check method. 

[01 11]lf data package transmission is received by d rawing 23 , the receiving device 122 will 
investigate the XML check header of the data package which determines the format of the data 
in it if said data is the format which can be recognized with the device 122, XML check header 
information will be thrown away and said device will process data directly. Otherwise, said 
device 122 changes the received XML package into an XML translation request package, and 
transmits a request package and said data to the translation server device 124. 
[0112]Said translation server device 124 translates said data, and changes said translated 
data into an XML translation response package. Next, said translation server 124 forwards a 
response package to the request device 122. In a translation error, said translation server 124 
can provide a translation response error condition at the request device 122. If the translated 
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data is received, said request device 122 will process the translated data with a response 
package. 

[0113]the example of an XML data package or a packet is as follows : <IDENTITY 
type=format=AV/c> ... packet data ... the example of a </IDENTITY> translation request 
package or a packet is as follows. : . <TRANSLATION REQUEST. type=Command 
format=CAL>. <IDENTITY type=Command. format=AV/C> ... packet. A data </IDENTITY> 
</TRANSLATION REQUEST> translation request package or the example of a packet is as 
follows. : <TRANSLATION RESPONSE type=Command. format=CAL> ... packet, data 
</TRANSLATION RESPONSE>. The example of a transmission response error condition 
package or a packet is as follows. : <TRANSLATION RESPONSE type=Command 
format=CAL> ... packet data ... <ERROR. condition=Unrecognized command>Transla. tion 
could not be performed</ERROR> </TRANSLATION RESPONXE> [01 14]The table 3 includes 
a package or a packet type, and the partial list of formats by drawin g 24 . 
[01 15] In order to provide translation service, the translation server 124 is checked in a network 
between network composition by a method similar to the method of a DHCP server. Said 
translation server 124 broadcasts the IP address to all the devices in the back fixed time 
network with which the network was constituted. Translation service and all the devices 120 
and 1 22 which can carry out compatibility store the IP address of the translation server 1 24 
broadcast through a network, while carrying out booting of the network. 
[01 16]0n the other hand, the request device 122 can broadcast a translation request through a 
home network. All the translation servers 124 which receive a translation request in a network 
can answer a translation request by transmitting a translation response to the request device 
122. Next, the request device 122 chooses the one translation server 124 in a response 
translation server. As an example, the request device 122 chooses the first translation server 
124 that answers a translation request. In other examples, for selection of the translation 
server 124 which fills a translation request, the translation server 124 is between them the very 
thing, and it can be negotiated for it with/or the request device 122. 
[01 17]By the embodiment of further others of this invention, in order that the multiplex 
translation server 124 may perform all the translation requests, it is used. For example, the 
single translation server 124 may not have the performance which translates all the requests. 
In this case, it is necessary to check the type of the translation service which can provide the 
address of each translation server, and each translation server. Each devices 120 and 122 can 
store all the translation server IP address lists, the list which ****s in the translation service 
type which each translation server 124 provides, and the selectively related translation 
application. 

[01 18]lf you wish to transmit data to the receiving device 122 known as the transmission 
device 120 uses a format originally different from transmission device 120 format for efficiency, 
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Said transmission device 120 can transmit data to the receiving device 122 by the proxy which 
led the translation server 124. Said transmission device 120 includes the address of the 
receiving device 122 as a destination to the data which transmitted the command to the 
translation server 124 and was translated into a transmission request command and 
resemblance at the translation server 124. 

[0119]When the receiving device 122 requires translation of a data stream, the transmission 
device 120 can carry out routing of the data stream to the direct translation server 124, and 
said translation server 124 transmits the data translated into the receiving device 122 as it was 
mentioned above one by one. In other one side, said transmission device 120 can transmit a 
data stream to said receiving device 122, and next, in order that the receiving device 122 may 
forward the data translated into translation and said receiving device 122, it carries out routing 
of the data stream to the translation server 1 24. 

[0120]lt is under explanation, and a control mechanism is distributed and is based on HTTP1.1 
which provides the application level protocol for a cooperative hypermedia information system. 
In the broad use for many tasks, HTTP is common and is a protocol of a for [ state / 
(stateless) / non-/ objects ]. The feature of HTTP is a classification and negotiation of the 
transmitted data and the data representation which a system comprises independently. 
Desirably, the network protocol used by a device and application on the home network is IP 
(Internet Protocol). However, other protocols are used. 

[0121]Other modification is possible although this invention was explained in detail by the 
desirable embodiment. Therefore, a claim must not be limited by the desirable embodiment of 
this invention. 

[Brief Description of the Drawings] 

[Dravying IJIt is a block diagram for the embodiment of the network concerning the 1st 
viewpoint of this invention. 

[Drawing 2]lt is a block diagram of drawin g 1 concerning a 1st embodiment of device control 
and outline corresponding. 

[Drawing 3]lt is a block diagram showing a 1st embodiment to the home network system 
concerning this invention containing many clients and server devices. 
[ Drawing 4]lt is a block diagram showing the client device of dr awin g 3, and a 1st embodiment 
of server device embodiment. 

[ Drawin g 5] It is a drawing in which a 1st embodiment of client device embodiment is shown. 
[Dr awing 6] It is a drawing in which a 1st embodiment of server device embodiment is shown. 
[QrayyingJJIt "s a block diagram showing mutually a 2nd embodiment of the network server 
device which enables communication and control. 

[Drawing 8]lt is a block diagram showing a 1st embodiment to the structure of the audio / video 
model which contains a sauce server device, a sink server device, and a client device in a 
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network. 

[Drawin g 9] It is a drawing in which other embodiments of an audio / video model are shown. 
[Drawin g 10] It is a drawing in which the embodiment of the performance data table for a 
network device is shown. 

[D rawing 11 ]Drawing 11 is a drawing in which the embodiment of the characteristic data table 
for a network device is shown. 

[Drawing 12]lt is a drawing in which the composition of a 1st embodiment to the building block 

which generates a command message between network devices is shown. 

[Dra wing 1 3] It is a drawing in which the composition of other embodiments of the building 

block concerning dra wing 12 which generates a command message is shown. 

[ Draw ing 14] It is a drawing In which a 3rd embodiment of an interaction is shown between a 

network client and a sen/er device. 

tDrawirig J 5]lt is a block diagram of a 1st embodiment that defines API extension of a network 
device interface. 

[Drawing_1 6]lt is a drawing in which the structure of a 1st embodiment for the server device 
application which accesses the interface explanatory note document of other server devices is 
shown. 

[ Draw in g 171 lt is a drawing In which other embodiments of the internal-device control structure 
between a controller server device and the controlled server device are shown. 
[Drawing 18] It is a drawing in which the embodiment of an XML protocol which provides a web 
standard common middleware hierarchy by a communications stack on the API level between 
network devices is shown. 

[Drawin g 1 9] It is a drawing in which other embodiment of the instruction control structure 
between server devices again is shown. 

[D rawing 20] lt is a drawing in which the relation between a device interface library and the 
electric appliance database for a home device is shown. 

[Drawi ng 21 ] It is a drawing in which the embodiment of a hierarchical gestalt to a device 
interface definition is shown. 

[D rawing 22] It is a drawing in which a hierarchy's 1st embodiment is shown by the device 
interface definition of drawing 2 1. 

[Drawin g 23 ]lt is a drawing in which common transmission and an interpretation procedure are 
shown between a transmitter and a receiver device. 

[Drawirig 24]lt is a drawing in which the packet type for providing the translation service 
concerning the 1st viewpoint of this invention and a 1st embodiment of the partial list table of a 
format are shown. 
[Description of Notations] 

10 Network 12 The client device 14. The server device 16 communication-link 18GUI display 
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20. Server control program 22 graphic controlled object (GCO) user interface description 24 
client-device renderer 26 control-state-data 28 clock 30 instruction-word interface 32 The data 
stream sauce hardware 34. The data stream sink hardware 36. Session management person 
40 The functional standard block 42 of service. The block 44 with which a message element is 
constituted. Industrial standardization format block 46 message compressed block 48 
message-character-string configuration block 50 Software client control programs 52, 54, 58, 
and 60 Blocks 56 and 62 The look rise table 64. The library device 66 communications stack 
68. Request broker 80 for XML layer OUT70 XML layer IN72 XML interface 74 XML-parser 76 
XMLRPC codec 78 interface Fetscher 79 home network The home network interface library 
82. the controller application program code 84 ~ an application ~ KESHI. the YOMPU log rum 
code 86 home-network device web server 88 ~ peculiar ~ the look-up table 90 hair-drier 92 
hardware service 94 ~ the peculiar interface 96 ~ the 3rd device 98 ~ middleware hierarchy 
100. Database 102 CE database 104 XCE database 106 home-network interface library 108 
manufacturing-company means 112,114,116,118 hierarchy 120 transmission-device 122 
request device 124 Translation device 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 7] 
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[Drawing 8] 



http://ww4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi__ejje7atw u=http%3A%2F%2Fww4i 3/2/2009 



JP,2002-514797,A [DRAWINGS] 



Page 8 of 24 



GUI ! 



H/w 



f 
















H/w 






/ 





32 14 



34 14 



[Drawing 9] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Kind of official gazette]Printing of amendment by the regulation of 2 of Article 17 of Patent Law 

[Section classification] The 3rd classification of the part VI gate 
[Publication date]December 6, Heisei 19 (2007.12.6) 

[Official announcement number] ** table 2002-514797 (P2002-514797A) 
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[Application numberjApplication for patent 2000-547722 {P2000-547722) 
[International Patent Classification] 
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[Request for correction of an incorrect translation] 

[Filing date]October 18, Heisei 19 (2007.10.18) 

[Mistranslation correction 1] 

[The document name for correction] Specification 

[Correction object item name] Claim 

[Correcting method] Change 

[The contents of correction] 

[Ciaim(s)] 

[Claim 1]ln a method for giving one's service on a home network, 

(a) A stage of connecting the 1st home device to said home network, 

(b) A stage of connecting the 2nd home device to said home network, 

(c) A stage of providing a data base cont aining two or more application interface explanatign 
data oMects is included, Each application interface explanation data object includes 
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information for a command of a home device by one or othe r home devices beyond it which 
were connected to said network, and control, 

(d) A stage where said 1st home device accesses an application Interface ex planati on data 
object for said 2nd home device in said database, 

(e) Said 1s t ho me d ev ice includes further a sta ge of transmitting a command and control data 
to said 2nd home devi ce throu gh said network using said application interface ex planation d ata 
object for said 2nd home device, A method for giving one's sen/ice on a home network, 
wherein said 1st and 2nd home device offers said service autonomously by that cause. 
[Claim 2]A method according to claim 1 , wherein said structurized format includes an XML 
format. 

[Claim 3]A meth od accordi n g to claim 1 , wherein said database is conta ined in a dat abase 
device conne c t ed to said n etwork. 

[Claim 4](i) Said 1st home device stores said 1st application interface ex planatio n data obj ect, 

(ii) Said 2nd h om e device stores said 2nd a p plication interface explanatio n data object, 

(iii) The aforeme ntioned (c) sta ge, In ord e r to transm i t said application i nterface ex planation 
data obj e ct for said 1st an d 2nd home device to sa id database device. A meth od according to 
clai m 3 including an initialization s ta ge which forms said database by a stage including asking 
said 1st and 2nd h ome device. 

[Claim 5]A method a ccor ding to claim 1 , wherein the aforementioned (d ) stag e incl udes a 

stag e of provi ding said 2 nd home device with the 1 st application interface explanation data 

obj ect for said 1st hom e device from said database through a ne t w ork. 

[Claim 61A met ho d accordi ng to claim 1, wherein the aforementioned (e ) stage includes a 

stage of prov id i ng said 1 st home device with the 2nd a p plication inte rfa ce ex p l anation data 

object f or said 2nd ho me device from said database through a netw ork. 

[Claim 7] As a stage of co nnecting three or a home device beyond it to said network, At least 

o ne home device in ord er to ask an application interface explanation data ob ject of two or 

m ore home de vices fo r transmitting a comma nd and control dat a to two or more hom e devices 

through said network. A met hod of includin g further a stage which ac cesses a database 

according to c laim 1. 

[ Claim 8]A method ac co rding to claim 1, wherein e ach application i nterfac e explanation data 
obj ect cont ains dat a in a s tructu rized fo rmat. 
[Claim 9 ] ln a ne twork syste m for providing se rvice, 

(a) The ph ysical layer which pro vides com munic ation med ia by which it is used with a devic e 
w hich c arri es out two-way c ommunic ation, and in which it deals, 

(b) T he 1s t home device, 

(c) Th e 2n d home device, 

(d) A da tabase containing man y applic ation interface ex planation d ata objects is i n clude d , 
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Each application i nterface ex pla nation data obje ct includes info rmat ion on a fo rmat by which it 
was structuriz ed for a com man d of a hom e d evice by oth er devi ces beyond on e or it connected 
to said n etwork , and control, 

Said 2nd home device acc esses the 1 st ap plication i nt erface explanatio n data object for said 
1st home devic e i n said database . An applicati on control means fo r t ransmitting co ntrol and 
jristruction data to said 1st home d evice from said 2nd home devic e usin g said 1st ap plicatio n 
interf a ce expl a nation data ob ject is in cluded , 

Said 1st ho me device a c cesses the 2n d ap plication inte rfac e explanatio n data ob ject fo r said 
2nd h ome device in s aid database, An ap plication control means for tra nsm itting control an d 
instruction d ata to said 2nd home device from said 1st home device using said 2nd application 
interface e x planation data obj ect is inci uded , 

A netw ork system for thi s to provide ser vice, wherein said 1 s t and 2nd h ome d evice o ffers said 
service autonomously . 

[Claim 10]The network system according to claim 9, wherein said structurize d format includes 
an XM L for m at. 

[Clai m 11]The networ k syst em accord ing to claim 9, wherein said da tabase is stored in a 
database device . 

[ Claim 121 (1 ) Said 1st home device s tores the 1st ap plication interface explanatio n data object, 
(li) Said 2nd h ome de vice st ores the 2nd ap plication interface explanat ion data object, 
(iii) Said databas e device, The ne two r k system according to claim 11 forming sa i d d atabas e by 
askin g said 1st and 2nd home dev ice In order to transmit said candid a te for the 1st and 2n d 
appli ca tion expl anation to a database device respectively. 

[Claim 13] The network sy s tem accordin g to claim 9, wherein an application control means of 
said 2nd home device o btains the 1 st ap plication interface explanation data object for the 1st 
h ome d evice from said database. 

[ Claim 14]The netwo rk s ystem acco r ding to claim 9, wherein an app l ication contro l means of 
said 1st home d evice o btains th e 2nd application interface explanation data object for the 2nd 
ho me devic e fr om said database . 

[Cl aim 151At le ast one home device, In ord er to ask an application interfa ce explanation data 
ob ject of two or more h om e devices fo r transmitting a co mmand a nd control data to two or 
mo re home d e vi ces throug h a n etwor k. T h e n etwork syste m a ccording to clai m 9 by which 
three or a home device be yond it which accesse s a da tabase bein g included further. 
[C laim leiThe network system accor ding to c laim 9, wherein eac h application interface 
e xplana tion d ata object cont ains data In a struc turiz ed format. 

[Clai m 1 7]The network syste m a ccording to claim 9, wherein said structurized format includes 
an XML fo rmat. 

[C laim 18] In a me thod for givin g one' s service on a network, 
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(a) A stage asked to said de vice in order to acq uire ap plica tion i nterface ex pia nation da ta, 
when a device is connect e d to said network is included , Said applicatio n i nterface ex planation 
data i ncludes infornfiation f or a command of said device by ot her device s co nnected to s aid 
ne twork, and control , 

(b) A stage of storin g said acqu ired applicat ion interface explanation data in a database, 

(c) A s t ag e of providin g the 2nd device with a p plication interface explanation data of the 1st 
device from said database is incl uded fur th er , A method for g ivin g one's service on a network, 
wherein said 2 nd device in teracts with said 1st device using applicat ion int erface expl anation 
data of said 1 st device fo r a command and control. 

[Mistranslation correction 2] 

[A document name for correction] A specification 

[A correction object item name] 0002 

[A correcting method] Change 

[The contents of correction] 

[0002] 

[Description of the Prior Art] 

Generally, a network contains the various devices which have the communication capability 
connected with the communication link and said communication link. Said device contains a 
computer, peripheral equipment, a router, a storage device, and the product possessing a 
processor and a communication interface. Devices various as one network embodiment can 
mention the home home network by which interconnection was carried out. The ordinary home 
can contain various devices containing the home device typically found in a personal computer 
and a home. The "device" as a term can contain other devices provided with the capability to 
exchange a logical device or functionality, and data typically, and can contain not only all the 
home devices but a general purpose computer. A home device A security system, movie 
theater equipment, TV, VCR, stereo equipment. The satellite broadcasting service with which 
digital satellite services (DSS: Digital Satellite Services) were known (DBSS: Direct Broadcast 
Satellite Services), A water-drench system, a lighting system, a microwave oven, a 
dishwasher, oven/stove, a washing machine/oven, and an electron device like a processing 
system automatic in the car are included. 
[Mistranslation correction 3] 
[The document name for connection] Specification 
[Correction object item name] 0024 
[Correcting method] Change 
[The contents of correction] 
[0024] 

The client device 12 and the server device 14 can be physically connected with one unit 
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together, for example like DTV. In that case, said client device 12 provides the server control 
program 20 with a control user interface at least including the control program 20 for said 
server device 14 to control server hardware for control of server hardware, and a command. 
Drawing 5 is a drawing in which the example of the client device 12 is shown, and is (1). PDA 
for a GUI display (RemoteC), (2) DTV (STB) containing the r eceiver server which displayed 
GUI and comprised an audio and/or a video program stream destination server, (3) GUI is 
displayed, and in order to provide multiplex service, PC containing at least one server device 
can be included. The hardware or the thing which can be performed in DTV or PC client device 
is controlled by other client devices. Drawing 6 is the example of the server device 14 a shown 
drawing, and DVDP SmartCard as a server device of (1) transmitting side , (2) DVCR as a 
server device of the audio amplifier as a server device of a receiver , (3) transmitting side, or a 
rece iver , and (4) The managing server for managing a remote server device is included. Said 
managing server can contain DSB-STB, cable TV-STB, or ATSC-STB. Such a device contains 
the managing server for the local control of STB internal work, or management. The external 
server accessed through the external network may be used by the local client device, for 
example for service like Video-on-Demand, Enhanced-TV, and internet commerce. 
[Mistranslation correction 4] 
[The document name for correction] Specification 
[Correction object item name] 0028 
[Correcting method] Change 
[The contents of correction] 
[0028] 

Drawing 8 shows the example of the audio / video (A/V) model which contains the server 
device 14 of the tra nsmitting s ide, the server device 14 of a receiver, and the client device 12 
in a network. The server device 14 of said transmitt i ng side contains the control program 20 for 
controlling the data stream transmitting side hardware 32 of the server device 14 of the 
transmitting side.The server device 14 of said receiver contains the control program 20 for 
controlling the data stream receiver hardware 34 of the server device 14 of a re ceiver . In order 
that a user may work the data stream transmitting side hardware 32, the server device 14 of 
the transmitt i n g side is controlled by illustration operation,- and in order to work the data stream 
r eceiver hardware 34, the client device 12 which controls the server device 14 of a receiver is 
used. In initializing the data communications from the data stream transmittin g sid e hardware 
32 to the data stream recei ver hardware 34, the user does not need to o perate said client 
device 12 any more. In other one side, the user can program future initial-data transmission 
and does not need to opera te the client device 12 any more.The data stream tra nsmittin g side 
hardware 32 of the server device 14 of the trans mittin g side and the data stream receive r 
hardware 34 of the server device 14 of a receiver initialize data communications automatically 
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henceforth at the time programmed by the user. 

[Mistranslation correction 5] 

[The document name for correction] Specification 

[Correction object item name] 0029 

[Correcting method] Change 

[The contents of correction] 

[0029] 

For example, said data stream transmitting side hardware 32 can con tai n a tune r ac cess 
devi ce l ik e sat ellit e broa dca sting (DBS: Direct Broadcast Satellite). DBS is a multiplex-channel 
replaced with cable TV, and provides a small satellite ante n na (3 foot 18 inches in diameter) 
with television programming like a cable directly from a satellite. It permits that 200 or more 
channels also receive the satel l ite antenna located In the place where some standard analog 
TV signals were compressed in digital one by the single satellite transponder, and the air was 
specified with DBS. Said data stream receiver hardware 34 can contain the command and 
digital video cassette recorder (DVCR) which can carry out decoding of the digital video signal 
compressed at the time of reproduction. A user provides the command and control data 
containing the "time-delay recording" event data for DVCR, and the "time-delay selection 
program" event data for a tuner access device. Said tuner access device chooses the program 
of hope after time delay, and from a user, even when he has no additional control operation, 
DVCR which receives and records program data is provided with source program data. 
[Mistranslation correction 6] 
[The document name for correction] Specification 
[Correction object Item name] 0030 
[Correcting method] Change 
[The contents of correction] 
[0030] 

Furthermore drawing 9 contains server device 14 SERVER1 of the transm ittin g side , server 
device 14 SERVER2 of a rece i ve r, and the client device 12 in a network at least, it is a drawing 
in which other A/V models are shown. In order that said client device 12 may choose and 
control server device 14 SERVER1 , and SERVER2 and other server devices 14, for example, 
SERVER3 and SERVER4, (not shown), The session ma nager 36 with the user interface which 
displays the selection information for a user is included.Seiection information contains the icon 
symbol assigned to Servl , Serv2, Serv3, and Serv4 by the sessi on ma nager 36 for the user 
who chooses respectively server device 14 SERVER1, SERVER2, SERVERS, and SERVER4. 
Server device 14 SERVER1 of said tr ansmit ting side can contain DVCR, and server device 14 
SERVER2 of said receiver can contain 1/2DTV. 
[Mistranslation con-ection 7] 
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[The document name for correction] Specification 
[Correction object item name] 0031 
[Correcting method] Change 
[The contents of correction] 
[0031] 

as an example of operation - the server device 14 -- in selection of SERVER1 and SERVER2, 
Said client device 12 transmits GC022 of each server device 14 to a client device, and 
displays each server device 14 SERVER1 and GUIIS corresponding to SERVER2. The user 
can interact with control and GUI18 of each server device 14 which provide a command to the 
server device [ / for service ] 14. Each sen/er device 14 is combined with the server device 14 
of independent or others, and can provide service. In order to give one's service, the server 
device 14 needs said session manager 36, and he transmits the control state data 26 between 
GUI18 of said server device 14 with said client device 12. Based on user control and 
instruction information, the two or more server devices 14 can communicate a command and 
control information in between [ these ], in order to provide the sen/ice for which a user asks. 
[Mistranslation correction 8] 
[The document name for correction] Specification 
[Correction object item name] 0032 
[Correcting method] Change 
[The contents of correction] 
[0032] 

Said session mana ger 36 can contain the software agent who has a function which accesses 

the useful home network sen/ice provided by the various server devices 14, and displays it in 

the network 10. Said software agent adjusts the performance of the various server devices 14 

in the network 10 additionally, and the selection information only for said server device 14 

which has compatible performance is displayed. The selection made from GUI18 of the one 

server device 14 so that a user might provide the command and control information where the 

server device 14 has a meaning, and the selection made from GUI18 of other server devices 

18 are adjusted by the sess ion mana ger 36. 

[Mistranslation correction 9] 

[The document name for correction] Specification 

[Correction object item name] 0033 

[Correcting method] Change 

[The contents of correction] 

[0033] 

The session rrjanager 36 searches a network with the example of further others of operation, 
and performs in it the software agent who finds the server device 14 connected to the network. 
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Said software agent accesses the performance data stored in each server device 14, in order 

to opt for the performance of the server device 14 again, and he provides a user with the 

Information over the performance. And said se ssion man ager 36 displays selection icon Servl, 

Serv2, Serv3, and Serv4 for server device SERVER1, SERVER2, SERVERS, and SERVER4, 

as shown in drawing 9. 

[Mistranslation correction 10] 

[The document name for correction] Specification 

[Correction object item name] 0034 

[Correcting method] Change 

[The contents of correction] 

[0034] 

Said session mana ger 36 makes all the selection Icon Servl , Serv2, Serv3, and Serv4 enable 

in early stages so that a user can choose in all the four icons. After a user clicks on a Servl 

selection icon and chooses server device SERVER1, said session ma nager 36 determines 

that he cannot carry out the performance top compatibility of the server devices SERVERS and 

SERVER4 with server device SERVER1 . Therefore, said s ession m anag er 36 does the 

disable of the selection icons Serv3 and Serv4 respectively for the server devices SERVERS 

and SERVER4. And the user can click on the icon Serv2, in order to order and control server 

device SERVER2. 

[Mistranslation correction 11] 

[The document name for correction] Specification 

[Correction object item name] 0035 

[Correcting method] Change 

[The contents of correction] 

[0035] 

Like interacting with GU1 18 of the server device 14 with which the user was chosen, the control 

and instruction information which were Inputted into each GUI18 by the user provide the 

additional performance information which has on the server device selection which follows by a 

user. For example, If the VCR server device 14 is chosen, it will be Influenced by the 

determination of the user on whom operation of succession by the sess ion manager 36 plays 

or records the selection icon for other server devices 14 in enabling or carrying out a disable. 

[Mistranslation correction 12] 

[The document name for correction] Specification 

[Correction object Item name] 0037 

[Correcting method] Change 

[The contents of correction] 

[0037] 
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Since each ser ver device 14 is trans mitted or received on a network for otlier various services, 
as sliown in drawing 10, each serv er device 14 stores a performance data table {performance 
table 1)The 1st row of the table 1 checl^s the service performance of the serv er device 14, and 
said ser ver device 14 chec ks the tr ans mitting sid e or a receiver for the service corresponding 
to the 1st row in the 2nd row. New service is performed using the performance data table 1, 
while maintaining still older device and compatibility. For example, if still older service and the 
new service by which compatibility is carried out are developed, An execution device can be 
written in the performance data table 1 for the device which offers said new service as it 
maintains the old device and compatibility which use service with both old new service and old 
service. 

[Mistranslation correction 13] 

[The document name for correction] Specification 

[Correction object item name] 0038 

[Correcting method] Change 

[The contents of correction] 

[0038] 

By a 1st embodiment, a device manag er performs matching or comparison of the service 

device of the transmit ting si de and a recejyer. For example, said device mana ger can also 

perform the role of the software agent who compares the performance and the characteristic of 

the various ser ver devices 14 and the specified server device 14 with compatibility matching. 

Service even the 2nd server device 1_4 from the 1st server device 14 over a network In for 

example, the case of a media stream.the 2nd server device 14 with which compatibility of the 

user is carried out to the performance of the 1st server device 14 for said d evice ma nager -- 

judgment the performance of the 1st and 2nd ser/er device 14 is compared so that it may be 

powerful and can choose. Next, the example of the service performance list of [ for the 

embodiment of the server device 14 ] is shown. 

Stream_format_video_dv 

Stream_format_video_mpeg2tpt 

Stream_format_video_dsstpt 

Stream Jormat_video_mpeg2pes 

Stream_format_video_mpeg2 1 090 1 -tpt 

[Mistranslation correction 14] 

[The document name for correction] Specification 

[Correction object item name] 0039 

[Correcting method] Change 

[The contents of correction] 

[0039] 
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As shown in drawing 1 1 , each s erver device 14 stores further the characteristic data table 

(characteristics table 2) containing the characteristic about a device. A name and a ya[ue 

define each characteristic by the table 2. It is not required although character length is shown 

in the table 2. Said characteristic data is useful to other server devices 14 which make 

information processing interoperability easy on the network 10, and store device information. 

For example, a device page uses the characteristics table 2 which stores a device name so 

that it may be mentioned later. Other fields can be added to the characteristic data table 2, 

when required. 

[Mistranslation correction 1 5] 

[The document name for correction] Specification 

[Correction object item name] 0041 

[Correcting method] Change 

[The contents of correction] 

[0041] 

With the characteristics table 2, said device position-characteristics field is used in order to 

store the position or group for each s erver device 14. The device type characteristic field writes 

In the device type for the specific server device 14 like VCR, DVD, DTV, a camcorder, PC, and 

a security system. Supposing the device itself does not supply a device icon, said device type 

characteristic field will be used in order to select the default device icon which expresses a 

device on a device page. The characteristics table 2 can include the multiplex writing for 

default sauce and the default sink characteristic field. Such each writing expresses the server 

device 14 of othe r default tra nsmitting side fo r each data t yp e processed by the server device 

14, o r a rec eiver. 

[Mistranslation correction 16] 

[The document name for correction] Specification 

[Correction object item name] 0045 

[Correcting method] Deletion 

[The contents of correction] 

[Mistranslation correction 17] 

[The document name for correction] Specification 

[Correction object item name] 0046 

[Correcting method] Deletion 

[The contents of correction] 

[Mistranslation correction 18] 

[The document name for correction] Specification 

[Correction object item name] 0047 

[Correcting method] Deletion 
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[The contents of correction] 

[Mistranslation correction 19] 

[The document name for correction] Specification 

[Correction object item name] 0049 

[Correcting method] Change 

[The contents of correction] 

[0049] 

A user is repla ced by the software client control program 50 by "B" a 2nd embodiment.Said 

software client control program 50 generates command posting to service applicat!on"S" of an 

XML base, and receives XML command posting replied. And said software client control 

program 50 is re placed by "C" a 3rd embodiment by application [ like the server device control 

programs 20 exchanged between the two service applications 20 ] whose command and 

response are. In this point, it is when embodiment "embodiment in which B" has NARU (Null) 

sen/ice" C" is special. 

[Mistranslation correction 20] 

[The document name for correction] Specification 

[Correction object item name] 0052 

[Correcting method] Change 

[The contents of correction] 

[0052] 

If the API extension for the service A is refen-ed to, the 1st top block 52 provides a synthetic 

definition or database of the method for CE using the English word explaining CE device. The 

synthetic definition or database which uses .XML which can exist in other formats as which 

said synthetic definition or the database can express C, XML or an object, and the method of 

these each one is called a XCE definition. 54 provides the 2nd block of the fonnat which 

expresses API by XML form for all the server devices 14 designed by interface data-type 

definition INTERFACE.DTD. 

[Mistranslation connection 21] 

[The document name for correction] Specification 

[Colnrection object item name] 0064 

[Correcting method] Change 

[The contents of correction] 

[0064] 

If drawing 17 is referred to, other examples which control the device device or internal device 
between the controller server device 14 and the controlled server device 14 are shown. The 
server device 14 by which said controller serv er device 14 was controlled including controller 
application contains the application C which can be performed. The controlled server device 14 
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includes application interface explanation of INTERFACE-A.XML and the application C further. 
The application E accesses the application interface explanation A in the server device 14 
controlled in order to ask the performance of the server device 14 and the controlled API 
interfacing method of the server device 14 which were controlled. Next, the application E 
orders and controls the application C using an XML remote procedure call, in order to control 
the controlled hardware of the serve r device 14 or the service D. A scheduler device may be 
the 1 case of the controller serve r device 14 which will be driven if the day set like the time- 
delay-recording control machine of VCR comes. 
[Mistranslation correction 22] 
[The document name for correction] Specification 
[Correction object item name] 0065 
[Correcting method] Change 
[The contents of correction] 
[0065] 

By the 1st example, said application E accesses the application interface explanation A by 

remote reference which led the network. By the 2nd example, said application E accesses the 

application interface explanation A by transmitting the copy of the application interface 

explanation A to the controller server device 14 from the controlled server device 14. Next, the 

application E is locally asked to the interface explanation A. It is transmitted to the library 

device 64 which the application interface explanation A provides with library space by the 3rd 

example for interface explanation, and the application E asks the interface explanation A 

distantly in a library. Said library device 64 stores the address (URL) of the related application 

which can use a direct control action and response. 

[Mistranslation correction 23] 

[The document name for correction] Specification 

[Correction object item name] 0066 

[Correcting method] Change 

[The contents of correction] 

[0066] 

If drawing 18 is referred to, an XML protocol provides a web standard common middleware 
hierarchy in the communications stack 66 on the API level between the applications 20 of the 
various server devices 14 with a network. The topmost part application of a communications 
stack transmits and receives a communication message through a network with each server 
device 14, and it communicates with a software hierarchy by the device stack which controls 
locally the device hardware or service software for a device. 
[Mistranslation correction 24] 
[The document name for correction] Specification 
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[Correction object item name] 0069 
[Correcting method] Cliange 
[The contents of correction] 
[0069] 

Each server device A and B includes the hardware and software for controlling other server 

devices through a network and being controlled by other server devices through a network, in 

drawing 19, the home network device A is a controller device or a module, and the home 

network. device B is the controlled device or module. Each device A and B includes the local 

device XML interface 72 which comprised interface document INTERFACE.XML and 

document type definition INTERFACE.DTD. An INTERFACE. XML document Includes 

explanation of the object supported by the corresponding server device 14, a method, and a 

parameter. Said INTERFACE.DTD document is used with the XML interface of a device for a 

concrete justification check, as mentioned above. 

[Mistranslation correction 25] 

[The document name for correction] Specification 

[Correction object item name] 0071 

[Correcting method] Change 

[The contents of correction] 

[0071] 

Interface Fetscher (Fetcher) who comprised a program code, It is used by each device A and 
B in order to fetch the device interface of the device of direct further others from the device or 
the home network interface library 80 of further others. If the server device 14 is a controller 
device, the controller application program code 82 in the controller serve r device 14, Other 
commands and control of the s erver device 14 are affected through a network by controlling 
the software and hardware in the controller serv er device 14 like XML parser 74, interface 
Fetscher 78, and the XMLRPC codec 76. If it is the device by which the server device 14 was 
controlled, The controlled application program code 84 in the controlled server device 14 
controls the software and hardware in the server device 14 for the s erver device 14 controlled 
by other server devices 14. The home network device web server 86 in each device A and B 
manages communication between the devices on a network. XML to the peculiar look-up table 
88 in each devices A and B X, It is used by the controlled application 84 which changes a 
MLRPC message {for example, a method name, a component name, and a type) into the 
peculiar interface (for example, the peculiar method name, a component, and a type) of a 
device. Within an XML message, said table 88 is not used, when the peculiar interface of a 
device is the same as the name of a method and a parameter. 
[Mistranslation correction 26] 
[The document name for correction] Specification 
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[Correction object item name] 0073 
[Correcting method] Change 
[The contents of correction] 
[0073] 

Furthermore, The request broker for a home networl< (HNORB: .) Home Network Object 

Request Broker79 and a request broker for a network like an interface library (IL: Interface 

Library) provide the middleware hierarchy 98 for the home network 10. As shown in drawing 

19, said middleware hierarchy 98 can be located in the 3rd device 96 or the separated control 

hub. Said HNORB79 contains the software agent for being used by the one server device 14 

which finds existence of other server devices 14 connected to the network 10. Said HNORB 

software agent organizes a device name by the hierarchical tree structure of a name, 

organizes a device interface in said interface library which can be searched, and provides with 

a device interface the device which demands interface information. 

[I\/listranslation correction 27] 

[The document name for correction] Specification 

[Correction object item name] 0075 

[Correcting method] Change 

[The contents of correction] 

[0075] 

In order to use said interface library 80, at least one HNORB&IL should be working on the local 
home network 10. One or more HNORB&ILs are used again. For example, all of a cable 
modem, some DTV, and a central home hub can have a HNORB&IL software agent of these 
very thing. In order to define the position of HNORB&IL, the server device 14 transmits a 
broadcast massage through a local home network. The 1st HNORB&IL that answered with the 
server device 14 is used by the server device 14. If HNORB&IL is located once, the server 
device 14 and HNORB&IL will register, Device lookup service can be checked between [ TCP 
(Transmission Control Protocol) or UDP (User Datagram Protocol) ] the points for an interface 
request and fetch. If an UDP protocol cannot be used, it is used for high bandwidth width 
connection [ like IEEE1394 ] whose TCP protocol is. XMLRPC of a HTTP-base is used for the 
device for HNORB&IL communication. For example, in order that the s erver device 14 may 
pass a device interface as one or more components, the "register" method of HNORB can be 
called distantly, Or the XMLRPC call can reproduce a partial or overall device interface from IL 
as a value which XMLRPC-answers or returns. 
[Mistranslation correction 28] 
[The document name for correction] Specification 
[Correction object item name] 0076 
[Correcting method] Change 
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[The contents of correction] 
[0076] 

As mentioned above, one or more HNORB&ILs can operate by tlie local home network 10 
simultaneously, Each HNORB&IL can recognize the subset of an usable device here, and one 
HNORB&IL can communicate with other HNORB&ILs in order to locate the server device 14 
which is not found. IVIultiplex HNORB&IL on the one local home network 10 can be 
automatically located mutually by using a broadcast massage like UDP and TCP. In such a 
case, multiplex HNORB&IL constitutes the request broker for distribution, while many interface 
libraries 80 constitute a distributed interface library. In order to provide a fault-tolerant error, 
supposing one HNORB&IL must finish suddenly, all the devices registered with this 
HNORB&IL will be notified, and said device will be automatically registered with other useful 
HNORB&IL. 

[Mistranslation correction 29] 

[The document name for correction] Specification 

[Correction object item name] 0082 

[Correcting method] Change 

[The contents of correction] 

[0082] 

Desirably, a standard XMLRPC format is used so that all the devices may explain a RPC call 
and decoding of them can be carried out through a network. In order to raise efficiency 
desirably [ since the device interface of the controlled server device 14 is asked by the 
controller serv er device 14 and investigated ], the simplified XMLRPC format which has 
sufficient device interface information is used. The following example shows two possible 
formats which call XMLRPC for OTR (One Touch Record) and TDR (Time Delayed Record) 
operation. 

[Mistranslation correction 30] 

[The document name for correction] Specification 

[Correction object item name] 0085 

[Correcting method] Change 

[The contents of correction] 

[0085] 

If drawing 20 is referred to, the device interface for the se rv er device 1 4 which is a home 
device is based on the database 100 with which the industrial stand ard which uses the 
standardized term was structurized. The interface data and the terni for a new interface are 
added to the database 100. In order to explain CE object, a comprehensive definition or 
database, method, and parameter which use an English word are specified in the CE database 
102. A comprehensive definition or database can become C and XML which show an object, 
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the method of each of them, and a component, or other formats. The comprehensive definition 
or database which uses the standardized XIVIL term is called a XCE definition or the database 
104. 

[Mistranslation correction 31] 

[The document name for correction] Specification 

[Correction object item name] 0087 

[Con-ecting method] Change 

[The contents of correction] 

[0087] 

The information designed as 'manufacturing-company' information by drawing 20 for the 

embedded device 14 is built in the device 14 at the time of manufacture, and the information 

designed as a 'home network' is a part of-like execution time feature of a device of operation in 

a network. 1 for N device .... The device XML interfaces 72 designed as N are some data in 

the standardized XCE database 104. The home network interface library (HNIL: Home 

Network Interface Library) 106 provides a device Interface set of the usable server device 14 

connected to the home network. HNIL 106 is a subset of the whole XCE database 104. 

[Mistranslation correction 32] 

[The document name for correction] Specification 

[Correction object item name] 0089 

[Correcting method] Change 

[The contents of correction] 

[0089] 

If drawing 20 is referred to, said XCE database 104, The XCE interface document type 
definition {DTD: Document Type Definition) by which it was standardized for CE device which 
provides the regulation set standardized in order to use XML expressing CE server device 14 
is provided. Said DTD or its subset is used for a justification check. Although the software 
agent designed as the manufacturing-company means 108 filters and uses the subset of the 
XCE definition by which it was standardized for specified CE device, For example, 
standardized XCE interface DTD which generates the XML device interface 72 of a CE device 
like INTERFACE.XML and INTERFACE.DTD is used. Said document INTERFACE.XML 
includes explanation of the object supported by a special device according to standardized 
XCE interface DTD, a method, and a parameter. Said document INTERFACE.DTD is a subset 
of standardized XCE interface DTD, and is used for the justification check for the XML 
interface of a device. It is used in order that other document type definitions may generate an 
INTERFACE. XML document. 
[Mistranslation correction 33] 
[The document name for correction] Specification 
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[Correction object item name] 0090 
[Correcting method] Change 
[The contents of correction] 
[0090] 

The XML interface 72 of CE device containing said XML interface document and said DTD 
document is stored in a library like the home network interface library 106 which can generally 
be accessed. The software agent 110 collects the device Interfaces 72 of all the serve r devices 
14 on a network which can be accessed, and arranges them to the structurized interface 
library 106 which can be searched with a device name/address information. Said interface 
library 106 is a subset of the XCE database 104, and the process in which the interface library 
106 is made is similar to reconstructing a portion or all the XCE databases 104. Said interface 
library 106, It can function as the cash (Cache) for which it depends on the usefulness of all 
the ser ver devices 14 by the home network in which a set of the device interface of all the 
devices in a home network or the device interface 72 most used for these days Is stored. 
When the se n/er device 14 originates in an event like changing a disk with a DVD regenerator 
and updates the device interface 72, some device interfaces 72 are updated based on event 
service. 

[Mistranslation correction 34] 

[The document name for correction] Specification 

[Con-ection object item name] 0091 

[Correcting method] Change 

[The contents of correction] 

[0091] 

If drawing 21 is referred to, it has a desirable gestalt with the hierarchical device interface 
definition 72 of each s erver device 14. This is because the device interface definition 72 may 
become long in a home device. The function of one or a small number typically like the single 
function for the recording by which time delay was carried out is accessed simultaneously, 
therefore a small portion is used for only [ of said device interface 72 ]. It is more effective than 
creating the whole device interface 72 to create some device interfaces 72. By using a 
hierarchical device XML interface, the controller seryer device 14, By specifying a desirable 
functional category or function In the demand for an XML device interface from the controller 
se rver device 14 or HNORB, and IL middleware hierarchy 98, The partial device interface 72 of 
the controlled seryer device 14 can be searched for. In the case of the latter, HNORB and IL 
middleware hierarchy 98 forward the desirable portion of the device interface 72. 
[Mistranslation correction 35] 
[The document name for correction] Specification 
[Correction object item name] 0094 
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[Correcting method] Change 
[The contents of correction] 
[0094] 

With the typical command and control model for the server device 14 which controls other 

server devices 14 concerning this invention, the 1st serv er device 14 is tried so that the device 

interface of the 2nd server device 14 may be asked on the 2nd interface hierarchy 1 14.After 

choosing a functional category (FC: Function Category), said 1st server device 14 asl^s the 

interface hierarchy 1 16 of a specific functional category with the 2nd seryei^device 14 like a 

recording category. Said 1st server device 14 asks the interface hierarchy 118 a specific 

function like OTR or TDR, in order to make the call to said function. As a hierarchical or 

interface function with a more effective tree structure is looked for, network band width is 

contracted. It is as interface file structure and the example of a layer being the following. 

1st layer 112-HNI.xmfXML 

2nd layer 11 4-VCR1.xml 

3rd layer 11 6-VCR1_RecordCategory.xml 

4th layer 11 8-VCR1„RecordCategory_OTR.xm! 

[Mistranslation correction 36] 

[The document name for correction] Specification 

[Correction object item name] 0097 

[Correcting method] Change 

[The contents of correction] 

[0097] 

Said hierarchical device interface definition 72 includes the following fields, 
'document file' and this provide the name of the regulation (DTD) file of the document type 
used by the XML parser for verification of the justification of the version portion of the XCE 
database 104 or the XCE database 104, and correction. Being able to consider various DTD 
files for the portion into which said XCE structure is different, said DTD differs from 
INTERFACE. DTD for the document type definition for RPC.CALL, and communication here, 
'doc' and this provide compatibility, the characteristic, communication, and the highest level 
name of the field of a control Interface. 

'Services_home' and this provide the field for home automation, electric appliances, and use 
nature. 

'Server_auto' and this show the useful message interface over one set or the automobile type 
beyond it to the car in a car barn. For example, 'server_auto_ford_explorer_98' is an interface 
to a specific car. This enables it to access the mileage and maintenance interface of a car, and 
the car manufactuing company or car barn checked directly is used by a direct check or the 
remote access which carries out the telediagnosis. 
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'server_samsung_web_site' and this communicate with the manufacturing-company website of 
the home exterior, and include the interface for a message, service, assistance, etc. 
'AVC_commands' and 'CAL.commands', and this provide the legac y device which can 
interpret AV/C and a CAL language.This structure part checks a command in said language, 
and a command is added by XML or is performed. Therefore, as for said item, the protocol 
converter application for XCE (Web) is used as an interface to original CAL or AV/C application 
software. 

[Mistranslation correction 37] 

[The document name for correction] Specification 

[Correction object item name] 0100 

[Con-ecting method] Change 

[The contents of correction] 

[0100] 

If the contents mentioned above are refen-ed to, 'servicejd' or 'applicationjnterfacejd' 
includes the URL position of a name, an address, a web address, or one or more devices. 
Since the XCE database 104 constitutes the whole on which it has agreed to an interface. 
Usually, a DHCP (Dynamic Host Configuration Protocol) software agent assigns an address 
and a default name to each device, and said address and a default name are added to service 
or the interface of a device. And in order that the software agent 110 may generate 'a partial 
XCE network (Network partial XCE)', The device interfaces 72 which contain a subset or 'a 
partial XCE device (Devicepartiai XCE)' from all the devices locally connected to the home 
network are collected. An additional related external Interface is added to the structure for 
external control. For example, 'servicejd' may be the name/address in the received structure 
which includes subscription from a software agent with the device interface of the device 
connected to the network, or the network interface library 106. Then, the user can search 
service with a database and can access the application which contains the specific data part of 
a library using said name/address. Therefore, the network can include the same multiplex 
service identified by said name/address information. 

'media' and this provide the interface for the media type containing the disk and tape for the 
transmission stream from a tuner, RAM from PC DRAM, DC, or DVD. Said media are named 
and checked and the controller device can search the XCE database which checks the general 
media provided on a network. When new media like a DVD disk are provided on a network, 
some device interfaces 72 which check program data on a disk are changed into conformity. 
Therefore, the whole device interface 72 does not need to be transmitted and the portion for 
which it was merely suitable is transmitted to a XCE database. By reception of an attention 
signal, the library software agent 1 10 can fetch new updating, and is located in it by the place 
for which it was suitable. Addition of a disk medium is similar to adding service to said network 
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or connecting other devices to said network. 

'rate' and this provide the value to the data stream rate for a device interface like for example, 
6 Mbits/Sec or 19.2 Mbits/Sec. 

'protocol' and this check the protocol used for said data stream. For example, a desirable 
protocol will be chosen If 61883/1394 or U is provided with one or more protocols like /IP. 
'stream_format' and this provide the packet format and/or compression standard for the Digital 
Stream audio and video division. If one or more formats are provided, a desirable format will 
be chosen through an interface message. The format which can determine whether the 
controller application 82 has an interexchangeable format can be investigated. 
'controls_av' and this provide the main control interface for an AN media device. 
'Flow_contror and this are the methods for a specific device, and provide data stream control 
like PLAY, STOP, GOTO, and RECORD. The method does not change to the device 
(Embedded) embedded, for example except for PC software. The tkdrl control can include a 
time component for the delayed operation. 

'Tuning' and this provide the interface for tuning control. The controller server device 14 can 
ask for the reply of the electronic program guide {EPG: Electronic Program Guide) data 
structure mentioned above by the interface of the controlled server device 14. 
'Ulcontrol' and this provide with a control interface the application 84 controlled In order to 
control correction like the volume to the luminosity and the contrast, and the audio to a display, 
and a base. 

'Timer_record' and this provide the interface for a set updater to the controller application 82, in 

order to embody the delayed time record. Direct channel alignment information and flow 

control {time_aparams) information are used. 

[Mistranslation con-ection 38] 

[The document name for correction] Specification 

[Correction object item name] 0102 

[Correcting method] Change 

[The contents of correction] 

[0102] 

In other viewpoints, this invention provides use of the instruction word embodiment which 
exists in a network for a device device command and control. A device has API which 
generates a binary number sequence at the time of execution according to the existing 
transmission mechanism for an inside. In such a case, in order to provide the s erve r device 14 
of further others with an XML remote procedure call (XMLRPC: XML Remote Procedure Calls) 
from the one server device 14 in a network. The existing application interface embodiment is 
exchanged by the call to XML service API. Therefore, original embodiment is equivalent to the 
trumpet (Wrapper) for XML service API. Drawing 18 shows the application generated as 
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interface embodiment exclianged by the trumpet by XCE/XML service API again using CAL in 
a dotted line, or other instruction words lil^e AV/C. The example which changes a XMLRPC 
format from a CAL instruction word is shown below. 



existing implementation: 

void DeviceCALCommand{int command){ 

X 
X 

/* 

create CAL formatted byte string to represent this 
object/method and output to the wire 

7 

CreateCALFormattedByteString(command);/* different for 
every protocol*/ 

SendCALByteStringO; */different for every protocol 

*/ 

} 



wrapping the XML Service API call: 

void DeviceCALCommand(int command){ 

{ 

/* 

replace CAL implementation with calls to the XML 

ServiceAPI 

*/ 

CreateXMLMessage{command); /* always the same */ 

sendXMLMessageQ; /* always the same 7 

} 

[Mistranslation correction 39] ' 

[The document name for correction] Specification 

[Correction object item name] Brief explanation of the drawings 

[Correcting method] Change 

[The contents of correction] 
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[Drawing 1]!t is a block diagram for the embodiment of the network concerning the 1st 
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[Drawing 2]lt Is a block diagram of drawing 1 concerning a 1st embodiment of device control 
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and outline corresponding. 

[Drawing 3]lt is a block diagram showing a 1st embodiment to the home networl< system 
concerning this invention containing many clients and server devices. 
[Drawing 4]lt is a block diagram showing the client device of drawing 3, and a 1st embodiment 
of server device embodiment. 

[Drawing 5]lt is a drawing in which a 1st embodiment of client device embodiment is shown. 
[Drawing 6]lt is a drawing in which a 1st embodiment of server device embodiment is shown. 
[Drawing 7]lt is a block diagram showing mutually a 2nd embodiment of the network server 
device which enables communication and control. 

[Drawing 8]lt is a block diagram showing a 1st embodiment to the structure of the audio / video 
model which contains the server device of the tra nsmitting s i d e, the server device of a 
recei ver, and a client device in a network. 

[Drawing 9]lt is a drawing in which other embodiments of an audio / video model are shown. 
[Drawing 10]lt is a drawing in which the embodiment of the performance data table for a 
network device is shown. 

[Drawing 11]Drawing 11 is a drawing in which the embodiment of the characteristic data table 
for a network device is shown. 

[Drawing 12]lt is a drawing in which the composition of a 1st embodiment to the building block 

which generates a command message between network devices is shown. 

[Drawing 13]lt is a drawing in which the composition of other embodiments of the building 

block concerning drawing 12 which generates a command message is shown. 

[Drawing 14]lt is a drawing in which a 3rd embodiment of an interaction is shown between a 

network client and a server device. 

[Drawing 15]lt is a block diagram of a 1st embodiment that defines API extension of a network 
device interface. 

[Drawing 16]lt is a drawing in which the structure of a 1st embodiment for the server device 
application which accesses the interface explanatory note document of other server devices is 
shown. 

[Drawing 17]lt is a drawing in which other embodiments of the internal-device control structure 
between a controller server device and the controlled server device are shown. 
[Drawing 18]lt is a drawing in which the embodiment of an XML protocol which provides a web 
standard common middleware hierarchy by a communications stack on the API level between 
network devices is shown. 

[Drawing 19]lt is a drawing in which other embodiment of the instruction control structure 
between server devices again is shown. 

[Drawing 20]lt is a drawing in which the relation between a device interface library and the 
electric appliance database for a home device is shown. 
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[Drawing 21]lt is a drawing in whicli the embodiment of a hierarchical gestalt to a device 
interface definition is shown. 

[Drawing 22] It is a drawing in which a hierarchy's 1st embodiment is shown by the device 
interface definition of drawing 21 . 

[Drawing 23]it is a drawing in which common transmission and an interpretation procedure are 
shown between a transmitter and a receiver device. 

[Drawing 24]lt is a drawing in which the packet type for providing the translation service 

concerning the 1st viewpoint of this invention and a 1st embodiment of the partial list table of a 

format are shown. 

[Description of Notations] 

10 Network 

12 Client device 

14 Server device 

16 Communication link 

18 GUI display 

20 Server control program 

22 Graphic controlled object (GCO) user interface description 
24 Client device renderer 
26 Control state data 
28 Clock 

30 Instruction word Interface 

32 Data stream tra n smitting side hardware 

34 Data stream receiver hardware 

36 Session m anag er 

40 The functional standard block of service 

42 The block with which a message element is constituted 

44 Industrial standardization format block 

46 Message compressed block 

48 Message character string configuration block 

50 Software client control program 

52, 54, 58, and 60 Block 

56 and 62 Look rise table 

64 Library device 

66 Communications stack 

68 XML layer OUT 

70 XML layer IN 

72 XML interface 
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74 XML parser 
76 XMLRPC codec 

78 Interface Fetscher 

79 The request broker for a home network 

80 Home network interface library 

82 Controller application program code 

84 Application program code 

86 Home network device web server 

88 Peculiar look-up table 

90 Hair drier 

92 Hardware service 

94 Peculiar interface 

96 The 3rd device 

98 Middleware hierarchy 

100 Database 

102 CE database 

104 XCE database 

106 Home network interface library 

108 Manufacturing-company means 

112,114,116,118 Hierarchy 

120 Transmission device 

122 Request device 

124 Translation device 
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^mm <ryfLt> (c: -ei.-r i^i^^ t « v 

[0 0 2 8] 

I218!±. ^^ 2/ h ry— ^-cy— ;^-y-— -'■^t'v^^ X 1 4 . ->>':^'-y^'— /N^VN-f X 1 

4. ^LT^'^^T^h =f^^-( 1 2 ^-g-tf t'V ;?^/ t'T^'^ (A/v) ^xVu-t^M 

Y^^T 3 2^lrM-t-'5fciS!?ooSiJ^y"D^^ A2 0 
tulEv'^^^'-y— ^<'7-V<'r X 1 4 fiv^^-i^if— /<-r^^-i';^ i 4c:)7'— ^S'y. b y — 

tt]{^X% i^^^tiT^-^v^ h y-Ay-;^yN- K'>3.T3 2 ^^ii)^-y:§;^cfc{c 
y— ;^-y— >'<t'^-<-Y;^ i 4 ^^J^SPL, ^—■^t. y y — Ki^a^r 3 4 

1 2Mffli-5o ^-^^ b y-i:^y-;^x^-K!>:I^T3 2;ei^^7^-i5?^ h y- 

A-y^^y/N- KT>3.r 3 4-^c':)v""--y^ig^i9]M'fb-rar i;(c*5i^T. 

--s^eai^^y'n^'^AT*^. y ^-rry hx>'W:^ 1 2 liJ-t^r-y-;^ 
-ti— x-^-rVW^ 1 4t7)-r — ^'P^ h y— Ay — Ki^inr 3 2 ir-yvyi?— 
y"^^^^ 1 4C07='— ^?y> h y— Av'>'y^^"K^^T3 4Mffi^tCj;(9y°py 



[0 0 2 9] 

■■ Direct Broadcast Satellite) <5D j; 9 ''cC^^. —f — T -fe-^^T^^^'l' ^-^tf Z 

11-^^7"^=' ~7^> :/^^'-C^'5-^^:S.t;^7^v'i5'/ixt'T';^:*-ir2/ h 1^=1— ^"(DVCR) ^ 
[0 0 3 0] 

[2l9fi. ^?'^< t fc^-s/ M7— >:^T'y— /'<T'>'^-r ^ 1 4 server v' 

^^-y-^^^^^^^^ 1 4 SERVER2 k-!^=7^Tl^ h7=-V<^^ 1 2^-^!?$ ?.{>lfill 
-YX 1 4 SERVER 1 ^ OBSERVER 2 h{'(^(D'^^y^^ y<4 7. 1 4. -f^^J X. fl'SERVER 3 & 

u«sERVER4 m^^^)^m^\^wm't^f^^\^. \^m^(ryfz.ih(nwRmm.^^ ^ 

T'^^'<:^1A SERVER 1. SERVER 2 . SERVER 3 j^U^SERVER 4 illXi-^^^ffl 
#c;3/--S6(C:ir i/3 ^-t^S^-S 6-t'Servl . Serv2. Serv 3 S.t/Serv 4 t^f (J^ "C 
^jtLfcT-f ^>'->'>-7}^/V&^tp, mm:y~^^~/<f/<^ ^1 A SERVER IfiDVC 
^^^t^^tt^X^^^ tiltSv'^'iS'i?— y-^T^'^^^X 1 4 SERVER2(4l/2DTV^-^tf 

[0 0 3 1] 

Ulf-^tO— '^iji LT. /-^^-T^X^ 1 4 SERVER 1 SERVER 2 (DiliRt^jol 



, fuiai^^-f ^7=V^'f ^ 1 2 i-i^-f-^y^v'y^^ ^ l 4COGC02 2 ^iJ- T 
>- h-rV<^;^{C'gi5^L^-!?— ^-^T^^^-rx l 4 SERVER 1 ^t/SERVER 2 tcMJSi^SG 
ui 1 8 ^7='^^37°Wf-S. '^-m^tt, -y— tf:^(?:>fc46(->fJ-fc;i-S1?— ^^^^^-r 

;^ 1 4i^mmt^^^mPi^^^-^-^<7'y<4 4(DGm i s 

So ^i^-^-^T^v^^ ;^ 1 4{iJ^3^i^fc(im(75-y— /<x-^<-r;^ i 4 t$R^i.x^- 
\<iMJt^-t^'^—y<'7'^<^ ^ 1 4;55i£/,^^:-t-;5tjCDT*feoT, milHi:^ T>' 

y<-< 2 T'tutai?-— ^■^-t'^-^^ ;^ 1 4 (dgui i 8 mi^mm^M'f—'^ 2 6 ^mm 

10 0 3 2] 

fflfair 5/ 3 ly^m^ 3 6 {4, s/ h ^7 — 1 0 T'^-ltJ'^-tf— ^"^t^^-^-T 1 4 
4 coGui 1 8 xi'^hMzjm^h. \^(D^—^<^^<4 ;^ 1 8 (DGUi 1 8 -t:i^bn.fcil 

[0 0 3 3] 

{gffl#{>l^<Z>-|*tgi<i^J-i-5tf fg^^fft-i-So ^tL:^^t>HflWS-fe >;/ v- 3 y^S^ 3 6 
fi. [§I 9 t^:^ L.:fc J; 5 t-i^— ^^y-V^^ ;^SERVER l , server 2 , server 3 ^t>*SERV 
ER 4 (Dfzib(Dm^T 4 =ilyServl ^ Serv 2 . Serv 3 ^tl^Serv 4 ^t^V y« y'l^-f' "t" 



[0 0 3 4] 

X 9 i^WMl^^X (DMMT 4 ^ >'5erY 1 ^ Serv 2 , 5erv 3 RU^Seiv 4 ^ ^ ^^ — ^ 
yl-^it?). i£j^^#;ei5Servi:^iRT-f ^>-JiT'i> y -y ^ L-C-y—/<7"V<-r;^ SERVER 
1 UfctilC. tfJHSir s/ -> 3 3 6 l-t-^—^<T'^<^ ^SERVER 3 ^t/SE 

RVER4^Sf— x^7=V^-f ;^SERVER1 tttti-tS^T-t=^el/^t^^-r^o t^^oT. M 
fa-1?'>i/3 >'WS#3 6{^i^— ^^v^/^-r ^SERVER3^t)<SERVER4<75fcis6(CjliRr 

7=^V^^;^SERVER2 ^#^^OTJ#Pi-§/h46t^r'l' 3:^Serv2_hT'^ U i/^T'^-S 

[0 0 3 5] 

^£ffi#^Sii^K^tLfc-!^— 1 4 c)GUI 1 8 <t*@af^ffli-5 ^ t (?:) J; 5 

J; ^GUT 1 8 (ClA^J ^ fL/cf(!iJ^SP&I/^n^tM^gfi^€JIJ^t- i t9 

LVCRi^-" v^T^V^-Y >!. 1 4;d5jgt)^$tLnf^. m<DD—y<^y<^:p^i A(Df^}sb(D 
I 0 0 3 6 1 



[0 0 3 7] 

7Vv-CtMg^ — 1 ) ^Itl^-rSo y^Vi- 1 (Dm 1 ?iJf4^'^<^ ^14 

^ ;^ ^ aife'ft ^mm-t ^ (^otur . tfrieff ^i:^- 1';^ 5 ^ (T) /t i6 (Z5 

[0 0 3 8] 

\^^mfi:y'^<^ 1 4:SLU«fi^^tLfcT'V-<-r 1 4 (7D'ttt^;S:W't±^J:t^-r5 y 

fcoT^i T^^-^-r;^ 1 At^hm2'f^'^^ :^ 1 2^T'y t'^'T;^ h y ~d>.(r>m^. 

^ 1 4 ^^^^iJ^fcS =fc 9 t-iliRT:-^ S j; 9 i-^ 1 ^l/H 2 7=^V<-Y ;^ i 4 <7:)tttli^ 

Stream_f ormat_v i deo_dv 
S tream_f ormat_v i deo_nipeg2tpt 
Stream_format_video_dsstpt 
Stream_format_video_mpeg2pes 
Stream_format_video_mpeg210901-tpt 
[0 0 3 9] 

1211 1 tci^LfcJ; ^"f^^-C^ 1 4{±x>'^-i' ;^t-rJbfci!^tt^^tf#t4T' 



[0 0 4 0] 

— v^^Sf^^^tlSm-g-^Sfc^o ^=¥X h^fc«XML(Extensible Mar 

kup Language) 7 T /^<OmM(D!)^^y—^ ^> y ^ h ;n r v^rn h J; 

fcv'^<^ y^<Dtc!^ <^#i47"'— iS^UxV^-r^^-l'^i^^a.— ;^:S.t>*T:/!J<^— v'^>' 
[0 0 4 1] 

ttVCR. DVD. DTV. i?A=i — ^5^, PC. 'f^^v';^ X i^CO J; 5 ?i£#:^COxV^-r ^ 1 4 

^V^^x 1 4 ^Mi-^o 
[0 0 4 2] 



< DEVICEATTRIBUTES > 

<ATTRIBUTE name=DeviceManufacturer value = "Samsung Inc. "> 

<ATTRIBUTE name = ManufacturerURL value = www. Samsung. coni> 

<ATTRIBUTE name=ManufacturerIcon value = "logo. gif " > 

<ATTRIBUTE narae^DeviceName value ^"Samsung DSS''> 

< ATTRIBUTE name=DeviceModel value = ''SCH1900''> 

<ATTRIBUTE name=DeviceType value==DDS> 

<ATTRIBUTE name =DeviceLocation value — "Livingroom" > 

<ATTRIBUTE name=DeviceIcon value = "device. gif " > 

< ATTRIBUTE name=DeviceAddress value=105. 144.30. 17 > 

< /DEVICEATTRIBUTES > 
[0 0 4 3] 

<DEVICECAPABILITIES > 

<CAPABILITY type=MPEG2 valued-Source > 

<CAPABILITY type=MPEG2 value--Sink> 

<CAPABILITY type = MPEG3 value = Source> 

<CAPABILITY type=MPEG3 value = Sink> 
</DEVICECAPABILITIES> 
[0 0 4 4] 

T:7°y v's y'o^— ^WMfi. iiiKD-^—y^f^^-f 3:i^-^—y<v' 

^^i»2 0{i, GUIl 8^mmi^^£\^^tA^±tziimm^<Dlfi-A^£U^^-^y hU- 

5„ ^^<-(:^-7'^<-( ^(DummmuWiWYfx^^. \^m^mm\c^m.(D^ 



[0 0 4 5] 

w^^n^yp 5/^(4 2). (3) )mmmy:i--^y vzfu^i; u) > 
-^j^^mm^.-:^^ 5, ^ 4 8 ^^tf. 

[0 04 6] 

y:7 h r>^rT:7°y ^-v-a v:7°P^^-^A2 0:a5^>5^ b y — ^ Jl(75f|!lJt$Pj^tlfcx 



[0 0 4 7] 

EI 1 3 y±-i^^^mm=^^ 9 m 1 2 (omi^y^ v ^ (Dmt. lv^m 

W^7='-'<-f :^ 1 4 i:f!jfP^n/ci-f-VM;=!. l 4 tirHib^(D;>^ ry^—i^'^^cDfcbt) 
[0 0 4 8] 

[HI 4^mm^mt. ^^-(r^vr'y^-c^i 2 t^-y^v'^u At (Dm 

— f~^sT:/y -ir — v-a VS'X'i^— f~;?^:7°n ^'^i^ 2 O ^MfP L HTML (Hyper Text 
Markup Language) */ct^m:7;t—? 2/ h X^&^^^mi-*. XML^^^I^M^ 

o mx.i-£. DVCR^:::joV^T||~i^— ^■^ 1 4 {i^VCR FAILED:TAPE BROKE" CO J; 5 ''^^ 
[0 0 4 9] 



[0 0 5 0] 

T% t'V-^^ ;^ — y V:^ — ^ l 0 "C ^ h (^jlfK^^-y — y^'fy^-^ ^ 1 
4;^)^b o(D^—y<y^y<^:A 1 4-eM7°P ^^yJ^2 0 S fciS T 7° y -^r — 3 >- 

[0 0 5 1 ] 

^W^^Ad^^^^i^i-Sc ^J;t{4\ ^i:ar>'^2if-t:';:^7^y<^;^A^t/BfiCE 
[0 0 5 2] 

-ff— t';^ACDf;iit>COAPIi£^^#BSi-^(^, ^ 1 *±{i£:/p ^/ ^ 5 2 CEt-'^< 



^ 1 4(DtztbicxMLm^X'hPi^mm.'r^^^—^y h^mm-r^s,^ 

{0 0 5 3] 

— — ^ :7°INTERFACE. DTD, INTERFACE-A. XML^^ffl^-5o tulE^I^INTERF 
ACE-A. XMLfllf — tr A(50 i^K?5 5:* :/^aiNTERFACE. DTDClt^e o "C ■t^ — f A 

(cj; ty^M^nsM^i5.rai£^ia0j-rs„ 'te<;3x-^i?^-<^:^ttti^fciNTERF 

ACE-A. XMLXm^i'fl^-r^fzibicm^tl=bo 
[0 0 5 41 

(Method) ?i y-\z — ^yi'^^)i^-ij-—}^-y.A(7:>fci^\^=^>^<-(/u^titzTy])&-— 

-fjvs Q\-tm\.^^:}jwmm^-^':^t\^xK(ofc^(Dmwm^(Dm:m\-^m'rh 

[0 0 5 5] 

INTERFACE-A. XML{4SM ^ tlfc ^ -/^~'J'X=s^=7~tm'^ LfcB^iEyitt^a. y 
^ (J:>fzm^^~\f7.k\^^^'^f^ja,M^^. INTERFACE-A. XMLfi^fci^—t-^;^ A 



Iff i" ^fz^\^ INTERFACE-A. XML^» ^ T ^ ^ t? ^ 5 . 
[0 0 5 6] 

t-;^Bt^^i-SAPil(z;^^#Bei-tL«\ tulE^ i :/"p 5/ ^ 5 s amm(D^— 

t'^ACOfc46{CXCE^^CD i ^ /^CE?Pl-feCO|g'^6^7:f^tt*fc«T'-i5?-<-:=^^*i#t 

ffCALL.DTD-efoSo 
[0 0 5 7] 

[0 0 5 8] 

Iff ^Jifft-r 5c tNfSc?:)!^]^. -^^— t--;^Bc;o7tJt>(7)yn ^^"^ A =: - K 2 0 i^APi-e:^ 
i'in^-a^dbL^^fej^gL. APiTOmL{iF^tl5-7^/<-Y;^fi'ff(D7tfe(D'J'ni77'i' >^ 
hSML{^il'g'(-XMLJl^:^{;^'^^^^tL5.XML:*ri^fq^t>*|±iL(;^ -j/ir-v?)!! 



(27) 2002-514797 



interface, dtd 

rules for describing an object interface in xml 



<! ELEMENT parameter #PCDATA> 

<!ATTLIST parameter valueCDATA IIREQUIRED> 

< [ELEMENT method (#PCDATA, (parameter) +) > 

<! ELEMENT object (#PCDATA) 

< [ELEMENT call (object, (method) +) > 



interface. h 

example object interface in c 



/*object*/ 

typedef struct stream { 
int id; 

}: 

/♦method*/ 

void StreamPlay (int id, intspeed) ; 
void StreamStop (int id); 



interface, xml 

the same object in xml using ruels of interface, dtd 



<ob ject >Stream 

<method >Play 



(28) 2002-514797 

<parameter type — "int" > id < /parameter > 
<parametert ype = ''int" >speed</parameter > 

< /method > 
< method > Stop 

< parameter type = "int" > id < /parameter > 

< /method > 
<object> 



call. dtd 

rules for describing a c function call in xml 



<! ELEMENT parameter #PCDATA> 

<!ATTLIST parameter TypeCDATA #REQUIRED> 

< [ELEMENT method (ftPCDATA, (parameter) +) > 

< {ELEMENT method (ttPCDATA, (method) +) > 



controller. c 

example controller command in c 



StreamPlay (Oxlae, 500) ; 



call, xml 

the same command in xml using call. dtd 



(29) 



002-514797 



< [-example to play a stream — > 
<call> 

<object>stream</object> 
< method >Play < /method > 

< parameter value = "500" > speed < /parameter > 

</call> 
[0 0 5 9] 

L(Dm.m:Scm^ffmir^ X O t^-l^t^t^fc^ ^^i— ;^^^INTERFACE. DTD^tJ<CA 
VL.'m^a:>m^7Y^^o tNtaCALL.DTD^^{±, XMLRPC{Remote Procedure Call)*f:i 

■r 6 fci^co^^-fe V V $r-^tJ>o fufSCALL. DTD^a«$lJWI§i?— tf;^ 1 4 (D\}^t^-^ 
-^^y :^~:^^Wm-^^. hy — ^'T', 0-tI^fllNTERFACE. XML}^;J^ — 

[0 0 6 0] 

OTR (One-Touch-Record) ^g!t^-e. -f^ffi#fi1^MSTBCD i 9 ^<f:^ ^ — ^- T ^ -fe ^ 
ffl^'f :7^ — ;^^iaC0j; 9 ^'^EPG (Electronic Program Guide) $ri^ffl L 

J; 9t-EPG/5^b#*(D:/n^^7A(D3gi)^^^tfi^-t'^?rM#fc-r5= 0 

( 1 ) Stream0pen = mMSTB;^)^e3;f-y b V-^ iZti\Jd ^ tlt^miK^ tltzy' ti ^ M 
^ h])—J><^W^:0'rR(DtcibiCZ(Dmmi'tSTB'f^<^^KmU^X'^^:i2) Sto 
rageOpen = ^tjici^— t'.^^~:7°>';^tJ«(3) StorageRecord^^^ M7 — ^;?^M 
DTVCRtrgtiU-^^iEit. 



(30) ififft 2002-514797 

call. dtd 

rules for describing a c function call in xml 



<! ELEMENT parameter ftPCDATA> 

< lATTLIST parameter valueCDATA #REQUIRED> 

< [ELEMENT method (#PCDATA, (parameter) +) > 

< [ELEMENT object (#PCDATA) > 

< [ELEMENT call (object, method) > 



interface, dtd 

example for describing an object interface in xml 



< I ELEMENT parameter #PCDATA> 

< lATTLIST parameter valueCDATA #REQUIRED> 

< [ELEMENT method (#PCDATA, (parameter) +) > 

< [ELEMENT object (#PCDATA, method + ) > 



interface, xml 

this document describes various CE services offered-a subset of the 
whole CE spacBo 



<?xml version = ''l. 0"?> 

<[DOCTYPE interface SYSTEM "interface, dtd" > 
< object > Stream 

< method > Open 

< parameter type = *int">id< /parameter > 

< parameter type = " i nt" >channel< /parameter > 

< /method > 
<method>Close 



(31) 

< parameter type- 

< /method > 

< /object > 

< object > Control 

< method > Set 

< parameter type- 
< parameter type: 

< /method > 

< /object > 

< object >Storage 

<method>Open 

< parameter type^ 
< parameter type^ 

< /method > 

< method > Record 

< parameter type^ 

</method> 
<method>Play 

< parameter type- 
< parameter type= 

< /method > 
< method > Stop 

< parameter type= 

< /method > 

< method > Close 

< parameter type- 

< /method > 

< /object > 
<object >DiEplay 



#^2002-514797 
' int " > id < /parameter > 



''int''>id< /parameter > 
■■ " int" > level < /parameter > 



"int* > id < /parameter > 

" i nt " > channe 1 < /paramet er > 

■"int">id< /parameter > 

: " i nt " > i d < / parame t er > 
: "int" > speed < /parameter > 

:"int" > id < /parameter > 

■" int" >id< /parameter > 



(32) ¥fM 2002-514797 

< method > Open 

< parameter type = ''int''>id</ parameter > 

< par amet er type = " i nt " > channe 1< /paramet er > 

< /method > 

< method > Render 

< parameter type = ''int''>id< /parameter > 

< /method > 

< method > Blank 

< parameter type — "int''>id< /parameter > 

< /method > 

< method > Control 

<parameter type = "int" > id < /parameter > 
< parameter type = " i nt " > ci d < /parameter > 
< parameter type = "int">level< /parameter > 

< /method > 
<method>Close 

< paramet er type = ''int">id< /parameter > 

< /method > 

</object> 

<1 

otr. xml 

an xml representation of one touch record 
c representation: 

StreamOpendOO, 2) ;/*play a stream(pushed by satellite feed*/ 
StorageOpen (24, 2) ;/*open a storage service*/ 
StorageRecord(24) ;/*record the stream*/ 



<?xml version = "l.O"?> 

<!D0CTYPE interface SYSTEM"call. dtd" > 



(33) #S 2002-514797 

<call> 

< object > streani< /object > 

< method > open < / method > 

< parameter value ="100" > id < /parameter > 

< parameter value = "2" > channel < /parameter > 

</call> 
<call> 

< object > storage < /object > 

< method > open < /method > 

<parameter value = "lOO" > id</parameter> 
< parameter value = "2" > channel < /parameter > 

</call> 
<call> 

<object>storage</object > 

<method> Record < /method > 

< parameter value = "100" > id < /parameter > 

</call> 
[0 0 6 1 1 

I-Y >''^ y oz — :^(Dm^^^^M.^^^?)f^tb{^'^ 2 T'y<-^ ^ A CD INTERFACE. XMLX# 

m\^. mmmir^<-(:^Bitmi7'^<-(:^Btm2 7'y<-( ^M-^^xm^^tz:i- 
y<-fy<^ XA(7:)INTERFACE-A. XML^m^T ^ ^M^k^-t. mJlB^ 1 ^-y<y^ 
:^Bfi, m 2 ii— /^T^V^-Y ^AT'INTERFACE-A. XML:S:#^ J;tg?-rS fcfe (WINTER 
FACE-B. XML^-^tfo 
[0 0 6 2] 



;^A^»p u J; 7 ir-rs, Mia^ 2 x-'^-T ;^A(^interface-a. XML:$:#{i^ 2 

^—y<y^y<^ :^A^>ibm 1 i^'-^■^T-V■^-Y>^B^C'jE]^^^, ^ 2 if — >^Ai?) 

^tlUM 1 'ir—y<T'^<-f ^B^5XMLJa[5i^lllB?U^ai LXMLRPC^f^^ bTgg 2 — 

T^vM ;^A^{j5ij#Pi-^ ^ i ^Wfm-r^o ftiiiT) v-^ y tufe^ 1 -y— 

— XB}CINTERFACE-A. m^XW^^^'^^Ti^mmX-M 2 if— ^^-f^V^^ ;^A 
l^CQINTERFACE-A. XMLJCPo^ V^-^ibi^^o 
[0 0 6 31 

INTERFACE-A. XMLZScWt^lI g ^li-<5 ^ i i-^5V^r . fltHeH 1 if-^^^-V^-Y ;:^B 

fi. tuifi^tbfcJ: 9icxML:7:t— hr-^ 2 if-^^T^^^^^ y^Ai^lSi^i-Sfci^co 

y Zf-r S INTERFACE-A. XUL(D(i^f£ < th ^t^m S ^M^X' ^5. t> btulE^ 1 if 
— ;^B:iS INTERFACE-A. XML:S;»CD— ^1531 g ^MMx^ jJcv^/^ bf^. 111 if 

10 0 6 4] 

^ 1 4 fiilfTBltg/^r:7°y ^-v-g >'C^-g-tf„ a'J^fl^^fcx^^-r ;^ i 4 winter 

FACE-A. XML. TzfV^ — ^>3 >-C(DT ^ U ^—i^ b ly^ -9 y — b 
\^^tj. T:fU^~iya ^Etj;. UW ^ tLfc^V^^ ^ i 4 C7^t^tltg^t/SIJ^^P $ ;fLfc 

^VM :^ 1 4 \^(Dryv ^—iy^iy^ ^ ^ -7 :^ — y.%m\k^T ^y^-t 

. Try 3 ^-Eii. ^f5lJ^^$fLf-7='-'■^-l'x 1 4 K'i'air^fct^ii^— f 

;^D^^J^i-SfciS^iCXML^Rl^)«WttSL$rf^fflLTT:/y ^-iyg ^c^#^ 



[0 0 6 5] 

^7^ — xf^la^A^::Pp^^/^-e•fci^?)o ^sM-e. r 7°y ^— 3 >'-^" 7 zc — x 

[0 0 6 6] 

ID 1 8 ^^m-^mt. XMiyp h ^/Vfl^ 5/ h !7 — ^ T'#^/^X><-t' 1 4 C7? 
r:7"y -i^— i/H ^-2 O^COAPIU-^/VT'ii'ft^^^ 3/^ 6 6t^$3V^Tr>niytl2iJt 

ii^: Hvi^^^r|5^^g^Ji#t-f"5„ ^t'/W;^ 1 4T'jiM;^^' (D*±siiT:/y 

[0 0 6 7] 

XMLSOUT 6 8 T-xf-V ^-^tlTtm 1 XMLJlAPKi^ v^—'.y^m%-^^f^^\^ 
f^tJ^x, XMLillN 7 0T*7'i^'-Y>'^;n.fc^2XML^API«p< i/ir— :^^Smi"5fc 

^CALL DTD(±. XMLJiOUT 6 8 ^^fe;^;-^-^ J: 9 (-{£iotl^„ ^ t^XCE^aSt/;^ 
?£Bf 0«t±i L <7)fc itxDXML^^, IP ^tus6 ^ :ajt5C* :/^«INTERFACE. DTDfi, 
XMLgIN 7 0 ^^^-r-S J; 9 t-{Jgt3;n.§o f5iJ^HaiJWf5T:/JJ ^fiXML 
JlOUT 6 8 ^{^IB SlJ^^^tLfclr:7°y -fr — ->3 VENXMLSIN 7 0 ^^^ffi-fSo 
[0 0 6 8] 



hKmnmmmm^T^-t. mL-mmhmmm\±. ^^zrt'^:y^-:^-^yv\z.^ 

[0 0 6 9] 

vu—^^m.\:.xm.<D'^—^<^^-^^:^^^x^)%m-^fh^f:.^(D^^ 

y ^ — X 5:»INTERFACE. XML:S.t)«:5:»i5' :7":^^ INTERFACE. $ thtLMU 

^•f-J^'fy^-i P^XML-f >^y:^ — P. 7 2 ^-affo INTERFACE. XML5:*{i>tJS^-t^S t'^'^ 

;^ 1 4{c:j; ;^^feS:tJ«^-^°9 7« -i5'<?:)|J&B^^^tp. MIHINTERF 

ACE.DTD^*(l. HNie^^/cJ; 3 (r7^V<^>^(7:>XML'0-i?:7 3i — ;^-eJr^^6*i?'£lE^ 
3. 5/ ^ CO i c-fsg fc>ix^c !9 -r 6 o 
[0 0 7 0] 

^;h-^'n<?>7^^^-Y;^A;S.t/Bf±^fcXML'l' >'>5':7 3i — X^mMLRPC^^CDJ: 5 ''cCX 

/^-ih (Parser) 7 4 ^^tfo tufEXML/^-i^ 7 4 i^gi 1 8 V^Xm^ ^ ^fcttj 
fflXMLfe^illN 7 0 tUfJ^-efoSo ■?-iT.^^ixc:)7^V^'f ;^A&-U?Bii. XMLRPC 

(D::^i!feigii>-«^7«-^^^^i-§fcii6MMLRPC^ y^~^Ji)^hm\h-t^:^m^ t 

— ^V^^ ^--f- 5 fz ib(DXMLKPC^ V 13 — y ^ 1/ A;fj ^ n 5 XMLR 
PC7« ^--7^"-f >i^i-a7tS^(DXMLRPCx=f^^'$r-alj>o XMLRPC=3— 

s/^ 7 6itT'^w;^XML-^^^^7m-;^ 7 2 ^t>'7^v<-Y ;^ -T-v<-r ;^M«3t^^ 



[0 0 7 1 ] 

y'u^fvJ^=^— -^^m f^^tlfc 4 y ^ — :^y ^y'^^ (F etcher) i^. $ h 

, ^yt^P^xV-^-f:^ 1 4|^(DM^7'^y>5^— ->3>'>^Di/^An— K8 2{i. XM 

L/^° — 1^7 4, 4 ^-y^y ^ — ^-7 7 8:5.t/XMLRPC:3— ^--y ^ 7 6(Dj; 9 

/^-fp'. 1 4;0SM^nfcT-'^<^:^T'fc;n.fi. Um^f\^fz.^^<^^ 1 4f^(;o$iJ1ip$ 
tLfcr:^y <5r— iXa >':/n K8 A\tm.(0'f 4 JilJ: "P^JI^l^n 

?5 7"V<-f -X 1 4 ^ 1 4F^(7:)y:7 ^^ySLXJ-^-^— Y^j ^y^r.'&A 

8 eti^y N!7 — ^_h(73T-'^-<-Y;^PHl(75jl{t^l=ffl-r^,„ #7'>'-<'f ;=^A:S:t)«B[^tD|ii 
^/Vs/^'T2/:/x-::^/L'8 8 (^S^-r-SXMLm, MLRPC^ y^—^ymTLmj'^^"^^ 

[0 0 7 2] 

^tL^^tLCDT^V-^^ ;^A^T>m— oJL^;^±©/^>' (Handler) 9 0 

. ^y^^- 9 0 fiSOt^P^tLfcry^y ^-v-H >8 4^^I5^-^i|#^^V<^;^^tg 

9 o^ia;dp-et6o ^A^S-t/Bx-^^— K^^^^r-y— t';^ 9 2 



[0 0 7 3] 

^hK. ;J^ — i^^.^y h y — ^^^Wfi:/n — (HNORB: Home Network Object 
Request Broker) 7 >- ^J? 7 — ;^ ^ "7" 7 U (IL: Interface Library) f7:i 

•^^^.Tl^Jlg 8^^#fe-r5. mi 9lc:^bfcJ:^){'. tafB 5 K/l- ^ T |5gJl 9 8 

3 ;^ 9 6 ^ fz.\'i^m^^tz.%m^^y'\z.^m.x^^ mnsHNORB 7 9 fi 

1 4(C:ct '5'gt?tL5fcS6(7>y 7 b t>3iT3i— V h^-^tPo tfitBHNORBy 

7 h r> ^ T 31 - 3. >- h (iT^y ^v ;^ ^ 15^ ^ i& ir^co p^Ji fi*] ^y y -tta^T'iai^ b . 

[0 0 7 4] 

HN0RB7 9^mL8 0 T'lPffiSc ^^fc ? K/l-[> ^iTfe^^tt, fg^ ^ tLfc^^Jfi^Jte 
7j^-A^.5/ M7-^ 1 0(D^?FP/ei^br^irP^^;}T-5jliR^tl-fc5j^-AT-V<-f';^cO 

y - is ^-it^^-r 5 MtiE ^ H ^ (i t'T^:?!- ^ LTV T'-^ H 5 i?^) 
^ffl#CO^ 2m®l^<^TV;ei^ibf^ffi#t^M 1 mm\^<OJ)W^=^>'i^^ (Changer) 

[0 0 7 5] 

fute-r y-^^^zc-x^-r^^^ y s o ^pf^< t— ocohnor 

B&IUtj^§[5e^?j:At^-A^>:y h'J — ^ 1 0 ±X-mi'^^X»^^^^X^^, — 
(?5HN0RB&.IL;?|S^fcM^tLS„ ^ililtf. ^^r— yVu^T^-A, < o?)^(75DTV, L 



0RB6iL{i-x^<-r ;^ 1 4 J: mt^th^. —ji:.moRB&.iLit^tLm-rtiit. 'fy<^ ^ i 

4 ^OTNORB&ILtt^S^. 4 > ^ y ^ — ^^W:^rf:7 -y ^(Df-)^ODm.^.mTCP (Tr 
ansmission Control Protocol) fcfiUDP (User Datagram Protocol) i: "Z"''''^^ ^ 

/i^>y^r>y:f-^~ir7.^mmx^^. ludp:/p h =t/^^^ijMT'#5^cittb(i. t 

CP-yu h =iyU-;^5IEEE 1 3 9 4 ff:) X 0 ^j:n^mMW0.<^it.ib\Z'mt>tl=bo HTTP-^ 
[0 0 7 6] 

, — OfDHNORB&ILfi^Oft tjtbJtCl/'^-T-VN^ >!. 1 4 ^'fiM^it€)fc46t-'flilCOHNORB& 
ILta^f-et^). 3<D^^r|5fi^/^7}^ — Jt>.^-S/ h!7 — ^ 1 0 ±fiO#fiHN0RB&IL{i, 

T^y<4 m^<D^m JtfHNORB&IL <!; ^WlXmB. ^ . 
[0 0 7 7] 



MPEG 2 /TV CO i 0 ^ -^\^ i 19 . ^ fc{i ^g/igrsWCRt^ J: 9 fj:m 

[0 0 7 8] 

[0 0 7 9] 

fffte7'V'<--r;^AC9$ijwf5Tyy i/a v8 2 nmm^ntcv'y^-f ^B(D^i^-^ 

tz >- ^ 7 3. {;iPp^v >^;b-ir ^- b^j^^ tL'f>^:7^ — ;^ 

y^y^V 8 0;65?^;^T'7tf{ttLfi\ ffiiJ#|ltff7=V-<-< XA(l^-y h!7 — ^^iiCXx 
^^-r ;^B{c^ff ^ft^fli^'fgii^U, :^B;^)^f3r'''^'Y >^BC0XML-f v^J? 

31 — ;^ ^Si-fs 5 r t ct o T , M'^^y^y^^ >^B7i^ (-SijfP ^ nrz7'y< 

8 O^H£ffl-c-#tb(i\ ftjiJ^PtsT^'/M^AH-r >^:73.-x^-f 
7"^ y 8 Ot^h^m^mzfy^^ :=^'&0-)^ii^^f:L{'i^^Q^T'y<^ y — 

y^^i^^htl^o HNORBCOy h nLT=^^-J:^ly ly ^ V :sL^y.y ^ y 

y 8 0 7!)^bBifIB7=V^'r:^BtDXML7-VW;^'f ^^i^^zn — MfsT-'^^-T ^A 

[0 0 8 0] 



f^T^V^^ 7.k<DmLWQ:^~^ y ^76 v-^^-fg^^M UTM^ bV^XMLRP 

X%m^f\.fz.y'^<^ T.^^z.'^'^^Mo tuIBXMLRPC^^^ s/i? — v^^SW-ftbtf 

B(DXMLRPC:=!-^'2/^ 7 6 * 45 ^It 9 ;^Btatt<73 

[0 0 8 1 ] 

fcfiXMLRPC^ 5/-Ir-v'{Ca^>':n-7=^^ ^-^'^H, Mf§T=V-<xf ;^A(^^Ki^^;^l6 

. 5 K^^'!?'^ri5g;iHNoRB&mL^i0JW^tbfcT■v^-^';^B^^5<^i-s#,^.$- 

[0 0 8 2] 

b< ^Tf^T^V^-r^^^a^^-y b !7-^^aCTRPCP?t>'mL^IJi0^L7^ 
R(One Touch Record) ^tJ^TDR (Time Delayed Record) ift^^COfcJi^t-XMLRPC^P^tJ^ 



[0 0 8 3] 

<?xml version = "l. 0"?> 
<call> 

< object >DVCR1. record< /object > 

< method > t imeDelayedRecord < / method > 

< parameter > 
< parameter > 

< name > channeK /name > 
<value><int>4</int></value> 

< /parameter > 

< parameter > 

< name > recor dTime < / name > 
<value><time>2: 10:30</time></value> 

< /parameter > 

</parameters> 
</call> 
2. TDRiq^t/djLfj^J: 

<?xmlversion^''l. 0"?> 
<cali> 

<object>DVCRl. record</object> 

< method > t imeDe 1 ay edRecord< /method > 
< parameter > 

< name > cha nne 1< / name > 

<value> <channelName >NBC</channelName > </value> 
< /parameter > 
< parameter > 
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< name > startTime < / name > 

< value > < datetirae. iso8601 > 19990401T19 : 05 : 35 < 
/datetime. iso8601 >< /value > 

< /parameter > 
< parameter > 

< name >recordTiine < /name > 

< value >< t ime > 2 : 00 : 00 < /time >< /value > 
</parameter> 

< /parameters > 
</call> 
[0 0 8 4] 

1 . OTRt^rJ^Oib^j: 

<?xral version = ''l. 0''?> 
<call> 

<object>DVCRl. record < /object > 

< method >timeDelayedRecord< /method > 

< parameter value = "4" > channel < /parameter > 

< parameter value = "2:10: 30" >recordTime < /parameter > 

</call> 

<?xml version = ''l. 0"?> 

<call> 

<object>DVCRl. record< /object > 

< method > oneTouchRecord< /method > 

< parameter value = "NBC''>channel</parameter > 
<prameter 
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valuer "1990401T19 : 05 : 35" > startTime < /parameter > 
< parameter value = "2 : 00 : 00" >recordTime < /parameter > 

</call> 
[0 0 8 5] 

1112 0 ^#{ie,i-tKi\ /j^ — Ay^X-f 1 4C0/ci?)CD7^^<-l'^^>^7zii — ^fi 
<o mtzfj:^ :^—:^(Df^i^(D^ ly^-y :^--:^'f—'^^B^JJmmn'f—■^-<— 

fcSv^fiT^'— :^^4^^LT^>^7«— ^fiCEx — ^-i— ^ 1 0 2 (cm^^ 

[0 0 8 6] 

%m^:BL-a%m^fhfzry'^) ^—1^3-^8 2, s 4fi. xcEr—^^—^ 1 0 

[0 0 8 7] 

[112 0T\ mibiz^^nt^mmi 4(ntM:i'mmm±' mnt i.xy'^^^^ti 

N-T'y<-< y^o^f^^a^ 1 . . . .Ni LTT^'ifV >'^nfcx^^'f ;^XML-f :7^— ;^ 7 
2(i. ^M^i-f H^tifcxcET^-^S' 1 0 4r'7='-i?co-g|5^-efc^„ tj^-j.^. 

y W — if 4 ^ y ^~y^7 ^ ^""7 ^) (HNIL: Home Network Interface Library) 
1 0 6 h'7-^(;i^g^^;h.fc^fflBjtgjte^>^-YX 1 4<»t^V<^^^ 

l^-^y ^ — y.^^'^^m.'^-f^. HNIL 1 0 6 fi^i^XCET^— ^ 1 0 4 ©i^:/ 



[0 0 8 8] 

mi 6T% ^^-Y V^?^ v'rn — ;^fi7=^/^-f XAf7:)/ti^)(D'f :7 3i — x<^I^ 

^/<:^x-r >'^:7 3i— ;=^T*fo5)n XCEx— :^ 1 0 4 (Z)F^^(i7^-'^-r 
[0 0 8 9] 

H 2 0 ^#HH-^;jT.f±\ ^igxcET'-^?-^-^ 1 0 4 {4, ^fcCE^^V^^ >^ 1 4 ^ 
fc ^^P-fli ^ HfcXCE-Y :/ ^ ^ ^ " >^ ^ (DTD : Document Type Def 

y >'i^LT'teJl-t"'5j6^ 1^[|;^{ilNTERFACE. XML^TJ^INTERFACE. DTD(D i 5 i^^CEx 

/•<-^p^c7:»XML-r''-^^;5!.^>'^:7 3L— p?. 7 2 ^^^j^g-f ^If ^{b^HfcXCE-r ^^^yz^ 

— ;^DTD^{Sffi-t-5. futa:S:»INTERFACE. XMLtili^i^b ^/cXCE^ :7^ — 
-bCPo ffifH:S;*INTERFACE. DTDtiMii'fb^H/tXCE'l' ^-^^ 7 31 — ^^DTDCQif ^ir 
t^nSo {til (7? 3t» ^ -f rT'^Satj INTERFACE. XML^»^^^!fe-t- 5 -it :bnfc ^; 

[0 0 9 0] 

tuiBXML-f 7 :E-;^:]S:#;s.tJ«ttJffiDTD:Sc»^'^tfCE7^^'^-i' ^(OXMM >'^' :7 
31—;^ 7 2f4. J^^4^y h y — U 1 0 6<7)J; 5 J^e- 



-^1 2^i|Ji|IL. x^-^^^^WT Kl/^tf$gi:ifct^^^^T'^S^i3^'ft;^tifc 
^i^'^-y z^-^y^-^'y^) 1 0 6 [c^Hb^SaS-t-S. m^^^^^^ ^—y^'7-< 
-fy y 1 0 6 mCET^'— ^ 1 0 4(^-y-:/-fes/ h-Cfo-:?!:, ^V^^zc — :^ 
:7-^ y 1 0 6 /ctt^TcDXCE^~-^-<-;^ 10 4 

:^ 1 4 (D^ffi'|4JC^fe#-r5^^ S^^^^ (Cache) i X^XmmX^ 5. T^'^M 

y^y( ly^y ^^y^ J 2 ^ Mff b fC {± . ^ ^ ^ ^ 31: — ^ 7 2 

cD-^i5 ^ -o- ^i^ " ^ So' V ^ T Miff ^ -5 . 

[0 0 9 1 1 

[gi2 1 €r#H§'f-tLf^. a^L< f^#7-V<^^ 1 4(D7='^-^^;^-r v^':73i-^:^ 

'^-DXm^T' -7 7 2 (DUt-t^/h^ T^^^^^^S^^^^^tu 
6c ^^T^V^^^-O-^ ^'^"^^ 7 2^{tj^Jci-5r t J; 1? ti^/^-r;^-r >-:J?:7 3i 

-Y^^-l 4 ^fcfiHN0RB;S.mL5; K/l- T P^^Jl 9 8 t)XML7^>'-<-i' 7 jl — 

oT, MtJf ^^^fc7"V■^-r>!> 1 4(75$|5^etl7^CT'-^M;^-r v^?':7 3:-;^ 7 2^^3j<«6b 

7 2 c??M* bl ^^|5^S:|Hli^-t-S. 
[0 0 9 2] 

ii2i^#HS'rn«\ Hfjier'^^iBi^/^T^vw^^ >^:7^-^^tS5tf±. (Dm 
1 i5tm 1 1 2 . (2) m^tiT=i'')~-^m^'ih/ufz:^y^^<^ ^(D-mmm 



=r])^(DxuL><i^^y^-^^M^-r=5fcit>(Dm3mmi i (4) mm:^y^:=f 

4jia(Dji^#tf, zf^ — h i?--^!^^!?!?, /cffHotDT^iJl 1 14. 116 
[0 0 9 3] 

12! 2 2 fi, tutB« 1 1 2 , 114, 116, 11 8 :s!.zfnjic:^-r^^:^ d^y:^- 

5. xyv^«(i) xML5:»i^<oy :/^^y i LT^fge^-esxy >^;5jc:9', 
(2) y >'^^xML:s:»c^)lE5^/£i^:/^^°- HCir v^'^^y-^i^^^^^t^xn^^ i^^f^^ 

(Fragment Identifier) ^J^:^-t"5o 
[0 0 9 4] 

1 4-e^2xV-^^^ 1 4(D7=V^^^^:/^:7 3. — ^^Fp^^,^-^t3iJ:§ J; ^icM^S 
. #tg;t? -r =1' y — (FC: Function Category) bfc^. lutaB 1 7='-'^^ 1 

4 it. y-coi 5)?^£m2T-V<^;=!. i 4 T'i|#:£fioat^;i7^=f'y -cd-Y 

^7^-;^PtSl 1 6^PB1V^^^-(±-5„ ^^t^l. filISm 1 7=^^^^ ^ 1 4 i^ttifel^ 

-:^mm 1 1 8 idPrgv^-a-^itSo P^s&^^fcti^y y -^Mfi i '^-^ami^^^^^'i' 

y:^'-:^mm^m-r^^l^'LX^^y h^-^^mn=^mib^. ^iy^y:^-7.y 
T 4 / tl^Ji CO Fll ^5 TIE il "9 T' s „ 

^ IJil 1 2 -HNl. xmlXML 
||2Ji 1 14 -VCRI. xml 



(48) #^2002-514797 
M 3 ;i 1 1 6 -VCRl_RecordCategory. xral 
M4M 1 1 8 — VCRl_RecordCategory_OTR. xral 
[0 0 9 5] 

to 0 9 6] 

XMliyly^ -y ^ :^ (Syntax) X'Mr^^n^M7ik^X^f^m'^^£y^^<4 1^^^ :r. 

consumer (docuraent_file, doc) 

H docuraent_file<server_home. dtd, server_auto. dtd> 

H doc (services_home, server_auto, server_samsung_web_site, 

avc_commands, cal_commands, , ) 

H services_home(xml_utility, client, server_av, lighting, comms, 

hvac, utility, security, appliances, convenience, , ) 
H xml_utility(download_DTD_file, , ) 

_j client (acknowledge, attention, error, post_message, sound, 

stop_schedule, stop_all, , ) 

H sound (alarm, ring, buzz, , ) 

-f server_av (control s_gen, source, sink) 

H con trols_gen (ping, process„infor, setup, , ) 

H process_infD (s/vv_id, h/w_id) 

H h/w_id(ser_no, manuf, model, class, , ) 

H s/w_id(ser_no, exe_name, version, , ) 

H setup (clock, , ) 

H clock (hours, minutes, seconds) 

H source (service_id, media, rate, protocol, stream_format, 

control s_av, , ) 
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H sink (service_id, media, rate, protocol, stream_format, 

controls_av, , ) 

H service id (url, , ) 

_| media (tpt_stream, ram, disk, tape, , ) 

H disk (name, number, , ) 

H rate < value > 

H protocol (61883/1394, UDP/IP/Ethernet, , ) 

_l 6 1883/1 394 (isoch_ch_no) 

H streanuforniat (video, audio, , ) 

-I video (dv, mpeg2tpt, dsstpt, mpeg2pes, mpegl0801-tpt, ) 

H audio (mpegS, ac-3, midi, , ) 

+ controls_av (f low_control, tune, timer_record, ui_control, , ) 

H timer_record (tune, f low_control) 

H flow control (play, stop, goto, record, , ) 

H play (time_params) 

H record (tirae_params) 

H timejarams (now, start, duration, end, , ) 

H tune (send_epg, channel, , ) 

-j channel (number, id, time_params, , ) 

_j ui_control (display, acoustic) 

H display (brightness, contrast, color/tint, 

horiz_size, vert_size, , ) 

-I acoustic (volumn, base, treble, balance, fade, ) 

-\ lighting (sensors, lights, send_epg) 

H sensors (living_room, sky, , ) 

H lights (rooms_up, rooms_down, yard, , ) 

H rooms_up (bedl, bed2, bed3, bed4, , ) 

H bedl (lamp, dimmer, , ) 

H dimmer < value > 



(50) 
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H room s_down (family, kitchen, living, dining, soho, garage, , ) 

H yard (front, back) 

H comms (homehub, intercom, telco, ) 

_| homehub (send_device_list, send_conf iguration, sene_snmp_mib, , ) 

_| intercom () 

H telcoO 

H hvac (controls_gen, controls_havc, , ) 

_l controls_hvac (a/c, heat, temp, humidity, ) 

H temp (low, high, hysteresis, , ) 

-\ utility (meters, energy_mgmt, , ) 

H meters (water, gas, electric, , ) 

H water<value>, gas<value>, electric< value> 

_l security (sensors, send_epg, alarm, , ) 

_j sensors (peripheral, motion, , ) 

_l peripheral (rooms„up, rooms„down, , ) 

H motion(room_down, yard, , ) 

H appliances (microwave, range, oven, fridge, freezer, coffee, toaster, 

washer, dryer, water_heater, , ) 

_l microwave (send_epg, controls, , ) 

-\ fridge (temp, ) 

H water_heater (temip, ) 

H convenience (window, curtain_open, door/gate, pool/spa, bath, 

fountain, lift, Jacuzzi, , ) 

_j curtain_open < value > 

H server_auto (message, server_auto_f ord_explorer_98, , ) 

_j server_auto„ford_explorer_98 (mileage, maintenance, , ) 

H mileage< data > 

H maintenance< data > 

H server_samsung_web_site (message, service, help, , , ) 



H avc_commands<, , , command_string, , , > 

H service_id(url, , ) 

+ cal_coramands<, , , command_string, , , > 

H service_id (url, , ) 

[0 0 9 7] 

' document file' , ^ tLflXCEy^— iS'-^— 1 0 At-tzltXCEy"—^^—::^ 1 0 

5;*^-r 7°cD^^(DTD)7T^/^^75^lr^^^#t-^So mmmnm.(Dmm^j: ^^^^ 

(DfcibOOV^^l/'^^f-^BTDy T 4 J^^^^X-ibtl. :L T'ffflEDTD {iRPC. CALICO fc ^ (D 
' Server_auto\ r :^ttMrt S i l&^it^l^c^ LT . &^fc(«^Jei_h(7) 

^mm^^yi^MT^^mm^j:?^ y'^-i^'O^'^y :^-^^y^-t. m^it. 'serve 

r_auto„ford_explorer_98' WjJ^tC?^!"^ S-f :7 ^Hf* 

' server_sainsung_web_site' , ^ tL{t^iai^f|5(7:>$^3^^1=± ^ ^i^-Y b tMi^ 

' AVC_commands' RXl' CALcommands' . r ^iiMxLf^AV/C^t/CALg H^^^^f^T? 

, ^^muLx^Hm^thtc^nt)^^. tiSoT, Sijteiig{±xcE{web)^^-efiJte 

[0 0 9 8] 



mj^L^c J; 9 iz.^ ' services_home' m/ymtmsh^^t^?^ -^Mi^^mm-r^b 

' xml.utility' , ^tl/f^Mif $tLfcDTD:7 r-f/l^. -O-^ — P^. 7 t 

'client' . =!^-f-:f'7'^-^^^ts^ =7-iTl^ y^^^^ :7. i 2 co^ ^^^^7 

^ — T^mW^^^^mm-t^^. ■ acknowledgment' Ji^iH^tLfc;^ S/^ — v' 

'server_av', mf±STB, DVCR, DTV, DVD, AUDIO?'£ t'^-^tr^ffl^cet^r (7);^ 

'lighting'. ZtL{i^«St!j{bBS0JfSiJ1^:g§{:i-Y>'^':7^-;^^^#L. 't^>■1^ 

'comms'. ^LtLfi^Mfi^JtC-f^ffiS^^fc^xV^-f h - T :y 7°^ fcfifg 

^ 0 CD ^ ^ 4' i ^ (?5HVAC ;^ X A ^ i- S6 \^'j^^mm^VL 
(Utility company) {:ict; ^«i5^^;0^bt&sa'>;^ 7^ A^$lJ^4p-r6fcfei^{^tPix.g) 

b HVAC ;^ 7" ^^iJ^Spi- -5 J6 J^-^fc S ^-a- ^ fo -5 c 

'utility'. rixfH?y;^{i\ ^l^(??fci?jcOff»t§^icStSfcis5>W-r>'i?:7;c- 
' security' , wtbfi^^^ir ^'if— :5^0«T^ — A-fe T^H' ^^tT^fefecD-T 7 



'appliances'. ifiPi^lJt@*fc«?&Jt^^ifi^n*fcttaiJWfg7=V< 
tt/c:B#S tt)T'At^gt;V^:t§Srih^67^ utf ^ 5 ^- V (Muting) ^^i> :z t(D^ o fj:-^ 

- ^m^-Th fc i6 # < (Dmm i^-r v :^^^mir^„ 

'convenience', ^ KtlfJJ XL — 7" >- {4i5fevl$IJ|SPtlf:: 

[0 0 9 9] 

mm<DmmX\ • server_av' f±AAi^- t':^ ^m#ti-SA/V^S{C>til- UT W-^- 
:7.-,^ — ;7.(/:)fcfe(7^t^jff<7:)— f[55>-efcoT, 'controls-gen', 'source', 'sin 

' controls-gen' 7"V<^ ;^a^it#M14^-a^T'^^-l' h-T-S t°V;7' 

(Ping)7"X HCOJ: 5 ^'^^ jixCO^— 7^.^ 'J^ ^ l^'? — -7 =^ — ^^ly^<Dti}^(D^ > 

'sink'fl. ;^'f^Ty^ b y — Ai?— t^^T^V^^ >^£D/t i6<Z)'l' :7 3; — 



' source' it.' sink' l^^y ol — ::^ tMiSl(^-< y^^y^—^^^^ir^^ 
[0 10 0] 

tf)3iSb7tF^S^#RP,-^tLfi\ ' service„id' 't-t-H' application_interf ace_id' 

fiSci"'5fc*6lC, il^DHCP (Dynamic Host Configuration Protocol) V V ^ :nT 

So ^H^^b. y 7 h r>3iT^ — v^,-.^ >- h 1 1 0 {i' g[5^fi^/^XCE^^^y h y — (N 
etwork partial XCE)' ^^j^l-^/tJ^t^, A^^y b !7 - ^ (i^lH^Wi^^iit ^ 

h.fc^T<?:>T^^-<-Y>^:«)>^-y->^-tr 5/ h^fcf^'^^^etlJ^CXCEy^^^-Y:?^ (Device partia 

7^-X^5^g|5$lJW<^/ti6c9^3t{-ii^]D$H6o Mx.fi\ ' service.id' 

f y--^' ^^(7;)-7"Vn^ y-r^ — ;^{^J;o-cy:7 b '^:tT 

'media'. Ztllimx.it. ^—TA^hff^B^^ h U —J>^. PC DRAM^^bRAM. D 



'rate\ rlxfifJlJ^ttf. 6Mbits/Sec^fc{± 1 9 . 2Mbits/SecC0 i 5 t'^T'^-^-f 

'protocol', :Lm'i.mUT'—'^^ h V —j>'(Dtzify\cmt>h.tiz^x:t h=i/i^^mm 

m:^l'£. 61883/13 9 4 ^ fct±Ut;i/IPcr) J; — oJi^JiCDyn h 

' stream_format' , r^XHx v^^/l^X h U — A::^— ^^-^.t/ t""v^':^^f iJcDfc 

' controis.av , ^ri.m/v :^ 7^ ^ Tmmi<Dt'isb(D ?i —y-^m^ >' i^ 7 

'Flow_control' , mti#:^COT'-'-^-l' ;=^(?:)7t ii^xD^^jife-eSjoTPLAY, STOP. GO 
y h '5'ir^|^V^T(i±ai!6i2b-*tifc(Embedded)^gt^^LT^^oib7'ceV\ tkdrl 
•Tuning', ^^\-t'i-:^—=^:y^-'f^mo:>fzisb(D^:y^yz^ — ^^^^^^, %m 

T'P ^i?''^ A:;ff-f K(EPG: Electronic Program Guide) t"— i^f^Si^COigfl-^^fc ^ 

'UIcontrol\ ^ -Y ^ 37" [c^-T 6I¥J^^0« ^ >- h ^ ^ N . T^V 

y ^r-v'g ^8 4^c:$|j^^-^'>'^$':7^-;=^^^^i-;5, 

' Timer_record' , ^ tL(±iljJiE ^nfcf^TO® ^=irIJ,i-'5 fc i^tClMMT:/ y ^ 
o ia^ge^J^e^^-^- >'^^/l-lRlS^tt#^t)^^ cr-*IJ^i(time_aparams)tf fR7i)5^:htlfc "J 
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[0101] 

consumer (docuraent_file, doc) 

_j document_file<server_home. dtd, server_auto. dtd> 

H doc (avec_cominands, cal_commands, services_honie, server_auto, ) 

server_auto, 

server_samsung_web_site, server_auto_ford_explorer„98, , ) 

H avc_coramands < . . . command_string. . . > 

_j call_conmiands<. . . command_string. . . > 

H services_hoine (client, av, lighting, comms, hvac, utility, 

security, appliance, convenience, , ) 

+ xml_utility(download_DTD_files, , ) 

_l client (acknowledge, attention, error, post_schedule, 

soundstop_schedule, stop_all. , ) 

+ — sound (alarm, ring, buzz, , ) 

H server_av (source, sink) 

H soruce (service_id, media, rate, protocol, 

stream_format, controls_gen, control s_av, , ) 

H sink(service_id, media, rate, protocol, 

stream_format, controls, , ) 

_l service„id (url, , ) 

H media(tpt_stream, ram, disk, tape, , ) 

H disk (name, number, , ) 
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H rate < value > 

_j protocol (61883/1394, UDP/IP/Ethernet, , ) 

H 61883/1394 (isoch_ch_no) 

H stream_format (video, audio, , ) 

H video (dv, mpeg2tpt, dsstpt, mpeg2pes, 

mepegl080i-tpt, ) 

H audio (mpegS, ac-3, midi, , ) 

H control_gen(ping, process_info, setup, , ) 

H controls_av(flow_control, tune, timer_record, 

ui_control, , ) 

H process_info (s/w_id, h/w_id) 

H h/w_id(ser_no, manuf, model, class, , ) 

H s/w_id(ser_no, exe_name, version, , ) 

_j setup (clock, , ) 

H clock (hours, minutes, seconds) 

H time_record (tune, f low_control) 

H f low_control (play, stop, goto, record, , ) 

H play (time_params) 

H record (time_params) 

H tune (send_epg, channel, , ) 

H channel (number, id, 

time_params, , ) 

H time„params (now, start, 

duration, end, , ) 

_l ui_control (display, acoustic) 

-\ display (brightness, contrast, 

color /tint, horiz_size, vert_size, , ) 

H acoustic (volume, bass, treble, 

balance, fade, ) 



H lighting (screen, lights send_epg) 

H sensors (living_room, sky, , ) 

H lights (rooras_up, rooms_down, yard, , ) 

H rooms_up (bedl, bed2, bedS, bed4, , ) 

H rooms_down (family, kitchen, living, dining, soho, 

garage, , ) 

H yard (front, back) 

H bedl (lamp, dinuner, , ) 

H dimmer < value > 

-i comms (netman, intercom, teico, ) 

H netman (send_device_list, send_conf iguration, 

send_snmp_mib, , ) 

H intercom () 

H telcoO 

H have (control s_gen, control s_hvac, , ) 

H controls_hvac (a/c, heat, temp, humidity, ) 

H temp (low, high, hysteresis, , ) 

H utility (meters, energy_nigmt, , ) 

H meters (water, gas, electric, , ) 

H water< value>, gas<value>, 

electric < value > 

H security (sensors, send_epg, alram, , ) 

H sensors (peripheral, motion, , ) 

-\ peripheral (rooms_up, rooms_down, , ) 

H motion (rooms_up, yard, , ) 

H appliances (microwave, range, over, fridge, freezer, coffee, 

toaster, washer, dryer, water-heater, , ) 

H microwave (send_epg, controls, , ) 

H fridge (temp, , ) 



H water_heater (temp) 

H convenience (window, curtain_open, door/gate, pool/spa, 

bath, fountain, lift, , ) 

H cur ta i n_open < va lue > 

_l Eerver_auto (message, mileage, maintenance, , ) 

H mi leage<data> 

H maintenance < data > 

[0 10 2] 

m-^. ^--y h !7 — ^i' -e~o(73'r-V^^ ;^ 1 4 ^ ^ ^ \z.{>^(D7' ^14 \z.mV& 
PS^MlR^T^tHUCXMLRPC: XML Remote Procedure Calls) ^MW-r-5fc*t»(C> 
■r5T>'°y >y( ^—y^MM\^m\s^—\f^kY\\:Ln^-^nnm\-^\c 

rXi^W^btt^o t^oT, :^5l5CO:i:Etf±XML-y— t';^ API (Dfc 46(75 ^ (Wrapper 
) irlWl^T-fo-S. EilSfi, ;^/cXCE/XMLi^— t'P^APlT'^ ^tLfc 



existing implementation: 

void DeviceCALCommand(int command) { 

X 

X 

/* 

create CAL formatted byte string to represent this 

object/method and output to the wire 

*/ 

CreateCALFormattedByteString (command) ;/* different for 
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every protocol*/ 

SendCALByteString 0 ; */different for every protocol 

*/ 
} 



wrapping the XML Service API call: 
void DeviceCALCommand (int command) { 
{ 

/* 

replace CAL implementation with calls to the XML 

ServiceAPI 

*/ 

CreateXMLMessage (command) ; /* always the same */ 
sendXMLMessage () ; /* always the same */ 

} 

[0 10 3] 

[0104] 

-^y b^^^-e^S, i^i^^itT'^^^ :^t^^M(D-7 ^—-^ y h^m^X^^f^h 



[0105] 

2 0(D:^^(Dy±~'7y VXWm't^T^'J ^—iy3iy^m\:.xz^^^^>\cx ^ 
[0106] 

. 15!j;tti', 1 2 0 ds^#;;^e7^vW ^ 1 2 2 1.17^— ^ ^il^Mi-SBt, 

h / ^ - >- (79 i^) O ^ - ^ ^ SM^ ^ S „ X 75^ |£^P (7> g] V ^7^V< 

-^yv <r>^-^\t.m-i\^x'^m-r^m\z.m%^^-^ ^mmx^^^ 

[0107] 
[0 10 8] 



(D fz. i6 <D7= - ^^<y^— v?^ ^j^g-r S XML ^{^^ U T V > 5 o lu IS-r"- t^-^^ ^ 
[0 10 9] 

MLfi, tuizg^fLfc^fcMlSI^^;^i£-C'lPJi<D^rco;J^-A;f.5/ h 17-^'fKil^^^i#ti- 
[Olio] 

yy h <> ^rmiWL<Dix^ i^mt^ir^o :^mm(D^my^-^y hRximmjB 

[0111] 

^(Dyzf—^^yh ^i^M-t^f— ^^<:y v?cDXMLffillS-^ y ^^li-< 5 „ 
\, LIufBx — ^ ^s^VM ^1 2 2 t:: i mWuX^^y y b -CfcfLf^. XML 

SuIBt^V^^^i 'i2.\^m%^fhfzm\.^<y'^~\y'^mLmW.'mny^y^—'y 
[0 112] 
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^ ^^m-TM. mmmmy'^<^ ;^ i 2 2 i^mm ^ ntcy"- ^ s/ ^-i^ 

Mi- 2.0 

[0113] 

<IDENTITY type = format =AV/c>. . . packet data. . . </IDENTITY> 

< TRANSLATION REQUEST type = Command format = CAL> 

< IDENTITY type = Command format=AV/C>. .. packet data 
< /IDENTITY > 

< /TRANSLATION REQUEST > 

<TRANSLATION RESPONSE type = Command format = CAL>. .. packet data 
< /TRANSLATION RESPONSE > 

<TRANSLATION RESPONSE type^Command format=CAL>. .. packet data... 
<ERROR condition=Unrecognized command >Translation could not be 
performed < /ERROR > 

< /TRANSLATION RESPONXE> 
[0114] 

^^\^. [12 4T'7^->^/l-3ti, ^<y^-^y^fz.\±^^^y V'^^^my^r7:ir — 
[0115] 

alK-t^-t■";^^^»rsfc^6(c, aiRi^— 12 4 (iDHCP-y— ^>co::^ifeiffifa 



. 12 2f4, h'7-^^■>^-T4:^1^'^^mi^^-^yh^ — 1^^m^^X■BiMi- 
hmm^-^<l 2 4 (DIPT Ku;^^ffj®i-5o 

[0 116] 

1 2 2 {4J^;#1l!iR-tt-w^«^iT'— oCOlilR-y— 12 4 ^mi^T^. -Mt 

LT. ^ItT^^-^-i'^ 1 2 2{±^tR^Si{;:j^;ii:-^5*|7j.7:)^IRl^— ^^1 2 4^ai^ 

[0 117] 

^mm(D^ibi^m(Dm-mmmx\ ^m(Dmm-^—^<i 2 4^^^T(D^i3iR^ff^ 

20. 12 2(4. ±xcomm-^-^<iPT h t^mm-^~^<i 2 4r>m 

:/ y g >- ^^mx # . 

[01 18] 

^mcot^m^. t> ui^'ft-7=v-^^ X 1 2 ot^misT^^^ 1 2 0:7^—75/ 

lE^-ra r t ^^m-t^^J:hi^. mm^imy^y<^ x 1 2 0 fi«f— ^< 12 4^ 
iiu:fc:7°p^v'(>ij; '9S:^t7='>M^ 1 2 2 f^x-^ ^fei^T-^ 5. ffitaMT^"^^ 

^ 1 2 0 {4, spif— /-^ 1 2 4 iciBimmm^^ tmu\^mmv-—^< 124 t-i^ 

[01 1 9 ] 



^mikKi^m-t^. ft!ic75-:;^-ett. fffiaatmx^w ;^ 1 2 0 {»iHS:m7"^-^-(' ^ 
1 2 2tcT'->5'^ b m^^my'^<^ \ 2 2 fis^iR^t/MiB 

[0 12 0] 

AcDfc46c75r:/y 'Jr— t^g U^yvyp h:3/v^3g^^i-;5HTTPl . 1 td£<5< 

, HTTPH#< (D^ (Dfc.^<Dm^j2l,\.^^m-Q— %yi^-<:U-i;km {stateless) X-^^ 
\u\^(DZfn h=i^v-efe5o HTTP(^i|#mtt. 'iHil^^nfcv^— ^ i!345A6^iCv'^7"A 

d b (Internet Protocol) "CfeSo bftlit?::) N r3yl't>^^tL'5o 

[0121] 

[iEi 2 ] Ty<^ ^mm^tfmmmm:(Dm i ^ji?i^s{d#,5ii] i (d^^ y ^ 

[ m 3 ] #^<7) ^ 7 -< T > f 2r ;^ ^^t^i^m^ id-^ 5 3, 

[1214] ii|3(73^7-Yr>' h7^^M;^^t/-tf— i 

[ISIS] ^^-rr^-h :A^i%a:>% 1 ^}E?f?^^^-rmT'fc So 
[[g| 6 ] i^-y^T-v^-Y x*^(7:)|g 1 ^Jfejpm^^-rniffiT'fo-So 



[Ell 0] hl7 — ^y'y<y(:7.(Drcib(Ditmv'—^y^-y'jV(DmmMm 

[mil] Ell If*. >'7 — ^'7^^-^^^(75fcfeC0#'[47'— ^J'T"— 

(75 ^Jfeff^l^ ^ ffi T- -5 c 

[mi 3] ^-^p! s/ir— v'trB^^^SIlIl 2 i:^^ S tWr-V >- i5^V n 5. 

[Ell 4] ^-y h!7-^'^7-rT>' h:aOTw^7=-v>-r;3!>M-etiS{^^oo 

[SIS] V^73i-J^tDAPIte5S^^^-rS^ 

1 ^ii?F^ ^ (Z> :/ P s/ ^ 0 T'fc -5 . 

[[Hie] i\iL(D-t~''<y^y<-( ^(D-^ '^i^7zn—:^m.mxm^Ti^±:^-r^ 

[mi?] mm^^~y<7'y<'< ^ t w^^xfci^-v^T^xw ^t(Dm<DfH 

[11118] ^^5/h57— ^ "f^^^ :^ FhT coapi u^/L'-ejift;^ ^ ^y^x^ 3, -7' 

[Igjl 9 ] y<A :^f^^^UmW^(D'^f^\'^(oMM^w^'tm^X'h 

[1112 0] T^V^^^^ ^-^^i— ^^^^-^ ij — i:.7='^-<^^(7:)7t*^CD 

HfkSa p"p — ^ ^ t (?:) §3-^ ^ ^^la ffi *3 S „ 

[S 2 1 ] T=v-?-r ^-^ :7 3.-^:£^{c>ef-t-SPg»6<]ff^^c7)*ia^^i- 
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[1112 2] 1112 i<D^y<^ ^-^ y ^-^^mx-mm(Dm 1 mmmm^ 
[1112 4] :^mm(Dmim.^.i^m^mm-^-^^^^^mi'=bt^^<Dy^^y 

10 h V — '^ 

1 2 ^ "7 r :y 

1 4 -y-^^<-5=v<^ 

1 6 m% y 

18 GU I T^V 

2 0 /<fHy^^|]7°p 

2 2 ^'-T s/^M^^ (Gco) ^m^-^:^^y^~^mmm 

2 4 ^ ^-TTV hT^-V^-f^lxV^^ 

2 6 um-^MT'-^ 

2 8 ^n^y^ 

3 0 -^^^-f >'^>'iii — X 

3 2 t"— ^f?;:^ H y — .ivy— K^>:x7' 

3 4 t"— iS'^^ H y — Ai/I/^^N— K-^^^iT 

3 6 ir s/ 3 >Wa# 

4 2 7^ -;/-fe-i^^^;i^^tj5g^tLS7-~c7 
4 4 ^HM^^t^^— ^J-s/ s/^ 
4 6 ^ ^/-fe — v^M^'p s/^:' 

4 8 ^y^- 'j-x-^mmi^ y^x^v^ 

5 0 y-7 h -i^zcTi? hflJ#P^a ^'^ A 
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52, 54, 58, 60 :/n 

5 6, 6 2 J\^v ^ -T y^y- — ^^\^ 

6 4 ^-r y-T-v^^:^ 

6 6 m\%:^^ v-l^ 

6 8 XMLjfOUT 

7 0 XMLJilN 

7 2 XML^^^^' — ^ 

7 4 XML/^°— f- 

7 6 XMLRPC:^— 7=-.;, ^ 

7 8 :7:ji — ^'rc ^v^-t 

7 9 M7-^^^^^ffyp-;(7 

8 0 — — y 
8 2 W^T^y^-v/H ^7°D^7iN::i-F 

8 4 ^ — v-a >:7°i:j^'^^ Arn— K 

8 6 b !7 — i^^-z"^^-^ ;^'^rc>^'i^"y^ 

8 8 m^f\- y^Ty •y^—y'jv 

9 0 ^^l^ 

9 2 K[>iiiTi^— tf:?^ 

94 Sl^^v^'^m— :^ 

9 6 ^3 T^V^-f 

9 8 ^ K/V'^^iTiJ^s^a 

10 0 T'^df^—^ 

10 2 C Ex — ^ 

104 X C Ev='"^^-<";?^ 

106 fy — ^'-Y ^-i?:7^— ;^7-r ^7 y 

1 0 8 mm^^±^m. 

112, 114, 116, 118 

12 0 Mx/^-f 
12 2 Ml«x^<-r ;^ 



12 4 mWif'y^^ :^ 
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[^g^T0] TfiSc 19¥ 12^ 6 0 (2007. 12. 6) 

[ ] 2 002-51 4797 (P2002-514797A) 

[4:>IS0] ¥-fifel4#i5^ 21 S (2002. 5. 21) 

[ di iS# ^1 if#Mg 2000-547722 (P200 0-54 7 7 22) 

G 0 6 F 13/00 (2006. 01) 

[ F I ] 

G 0 6 F 13/00 3 5 7 A 

[ m IR f I IE * ] 

[#(±10] 19i^i lOj^ 18 0 (2007. 10. 18) 

[ m IR HT jE 1 ] 

[ f T jE ?ft ^ II @ i& ] # iF * CD IE H 
[ # If t» ^ to «fi Iffl ] 

[ tf * II 1 ] * — h 17 — ^ ± r- - t' X ^ ?T T fc i6 « >J ?i fd *3 T . 

(a) |g 1 /-J^ - A ^< :^ 4r M tci ^^ - A y h 17 - ^ ic -r o i; , 

(b) m 2 - A 7=' --^ -Y ^ ^ fl ffe - i^ h -7 - ^ ic i- 7, J=5: ffi t , 

(c) « m <?:> T y y - -> g > V 7 :x - X ift r - a ^' tf - y ^< - it (ii; 
1- 5 IS t ^-a-^ . ^ 7- 7° y - 3 V >- ^ 7 ^ - X ISl - ^ ;i-J -gi t J; sfi :y K ^7 - 

^' (c:lgSfe^4afc-oijtfi^nJii±cD — A ^< Y ^ J; - A-5=-V<-r.X!??^^:S. 
T>' fliij tP CD fc (73 'It ^ ^ 

_(d) Hff IE H 1 - A 7* ^MfJ BE 7-' - - X T- HtJ IE » 2 =1^ - A W :^ CO fc 4i) <r> T 

(e) flfltEgS 1 ^J^-At'-^W -^ifi m y h7-^'^aCXHuiEm2 - A y< >^ C3 fc 

i6(dMiaTyy'^-->'a ^^^-^s-^r-L-^sSiP^ M ^ * IS u r tu iE m 2 * - a r ^< 

-f ;^ C: ^ ;5: 0 f^ij ffli X - ^ -r S S Pg_fc.i_$_^i^1^ H . * H J: t) flu HE m' 1 S tH ^ 2 

* - A -Y ?^ J^J^J^flu 0 ~ ^W. t ^ it^ ~ ^ ^-^ V h 9 - ^ ±X' 

f- — f" ? 7t & o 

[ ft * IS 2 ] BU te W it ft ^ n 7t 7 :^ — -r V h « XML 7 - ^ y h i: t^t^ ^ t ^ mm 

t -t ^ m * II 1 i,cmmo:>:>j m. 

[ !^ * II 3 ] mBT' - ^ ^ - ^ i± m B^^ y \- V - i^mf^ ^ fc x - - ^- 

-Y X Ic ^ H r i:fr!Kfmi:i-sm*rii (drriiieco:*^fe. 

[fSiKli4] (i) Bfr1EBl*:-A7='>-?-<;^.fd:t51EmiTr!;^-v'3>-l'>-^-7 
:t - ^ gftHj T" - ^ 9lfmL. 

( i 1 ) iifj IE H 2 - A ^ X (J fijfj- IE |g 2 T y y - 3 >■ ^' V 7 = - ^ 1^7^ - 

( i i i) mmu^vkv^vi . [Iff rid 7=' - <^ - ^ ■t' >^ 53 iifi tfl m 1 t/ IS 2 * - A r -X 
« i6 « iij fe T 7° y >r - V- g > >• ^ 7 i — IftjS_7-' - ^ e Ji -r s *e) !c ifj te s 1 

& W m 2 Tf; - A 7^- ^< -Y ^ * FbI i/^ -a- -t±: S ^ t Ik^ PsMc J; fJ mJ efi x ~ ^' - ^ ^ ffj J* i" 

5 i;] f t ffi 1^^ * -a ^ t Sr ij^j m t -r s rt * iS 3 (' te iffi cQ „ 

[ It 4i IS 5 ] ffj ire (d) IS I^J ii . ^- -y V ^ - ^ m \L mm^' ~ ^ ^ - iy^ h mt^W, 
2 ^--atf-'/^-y ^i-RuwEl^ 1 7)^ — at-'-'^'Y >^<DfcftcoM 1 r^'y — e/g v-y ^-^^ 
Ui 9f3 "T — 9 n ^ ^ « -r Ift |5g ^ C i: ^ # m i: "T S iS * J-1 l l:: IE « « „ 

[ it I* 6 ] m SE (e) |igf (i , -y h -7 - ^ jfi C T SU IE X - -^^ ■< - :^ Tl^ t. fifU IE S 
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1 7t^ — J^f ^< :^ icmtim 2 Tt^ - J:^^'' ^< 4 :^ (Dfc ^> 2 T y' V ~ 3 ^ >- y - 

mm r - ^ M ^ 5r ti {ft -r 5 £s Pt sr ^ tp c t ^ t -T ^m^m 1 ie iss :t a „ 

[ IS 3ft If 7 ] H o t II ^ n - .i. X ^< -< ^ ^ fu ffl N -7 - ^ rcl" 5 

mm t u-r, 'pf£< t - -D (D ~ -u 7" y< 4 ^ amm ^ y h-? — ^i'^aumsfcro^-A 
ly ^ y - ^mm "f-^ M ^t■p^gv^-g'^^^^sfci^)t::7^-^'-^-x^T^'-fe^■r•5S^'& 

[W*318] €-r:^y^-->3>'-i'>'^'73.-^BSteg ^- ji-f ^ fli it $ i^ fc 7 

[ * II 9 ] - f ^ ft 1- S fc to fiO 4^ 5/ h !7 - ^ -> ;^ 5^ A tc *3 X , 

(a) ffi a il {I i- 5 7^' ^< ^ (;iJ; "5 te^ptL_2_'5 ii«4Sfls^ti«-r S ^^SfiS t . 

(b) B 1 ^ - A r ;^ i , 

(c) m 2 y< -< :^ t . 

^n^^<Dr -:f V ^ - ^y a ^ ^ y ^ — :^^m7'~ If^^Vt, FUfte-t-y h!7-j^(^jt 

^'-1' T-njEJi ^ ^ ft' ffl L. T Hu SB |g 2 X:i^i^rtifRE^ 1 

T y ^ - -> =1 >• -r >- ^ :7 .t: _ 5a H)! -7* ; - r ir ;^ L ^hu 2 T ^ — ^ 

> ^' > ^ :/ - .X r;ft m §J ^ ffl L X iiu 15 f5 1 * - A 7' ^< -f :^ ii^ h mUW. 2 — 

T' y< :^ (c M Jk U iff? f> x - S: {k m 5 /c T y 'J <>- — ^ g V ffiHJp ^ fi^ ^ ^ , 

^ izi^ X ^) m um I & -cj« 2 .is - 7=' -I- tt i # e<j (c M le -y- - f ^ ^ tT ^ t * # m 

[r^^iRlOl BiIffifflfiSfb$;Jxfc7;^---v'->h(i XML y -y h ^ Z b ^ ^ 

m t -r ^ ^ ^ 9 (D vv-f^yy^TK. 

[s^iRJSi 1] m%^^ - if SXJf -^^-^.y"^^^ :^ iLlLMAlkA.^ t ^ # IS 

[3t*JHi 2] Ci) flfjtE^i^-A7=^^w:^(amir>^y'5r->'3>'-<r>-^-7zc 

- X Sft iifl T - j&j- ^ ^ jtf IS L . 

( 1 i ) M Wd 2 * — A 7=' X m 2 T y -ir - 3 > >- 7 ^ — >^ m - 3' ^ 

t: M L , 

(iii) mmT" - ^ ^ — y< ■< :^ \±. 7='— ^'-<-;^7="-'W;^(;i#-*BfiBLi^i^ti-'^2r 
.^^->g y^mn^i: ^.m-t iyf:Lit)\cmm^ 1 2 T)r^~ J^.t' y<-( 

V — P ^y y-. T ^ 

[FW*iMi3l HtilEm2^-A7=^^<^y^ 60 r y y ^ - 3 :^ um ^ $k , hu is 7=-' - 
^'<-;^7)>blR 1 Ji^-AT'^^-i'^wfcif^co^i ryy ^-v-s >^?7.c-j^ijifH y^- 

[ sj§ * IS 1 4 1 Bfj la n 1 - A 7=^ y< >^ CO r y y >^ - v- 3 > fyjL^ IJS: s± , bu k r - 
^ ^-7.t-hW,2-^^- h.^ ^^-i ^o-yfz.)h<n>%2T ^) T - 'y 3 4 ^y ^ y T^wim 
^ ^ fff S r i: & 1# m t i- 5 ft * If 9 \z.ttmo^^- y \-v - p 'y y.T 
[ St IS 1 5 ] '> /j: < i; - o «?D * - ju T-' ^< (i . 4-— .y h ^7 — rf? a i: T i^S S « 

— v-g v-r -y ^ y — 7.Wi.^\ T — ^ M ^^53V'#io-arSfcAbtC7^— ^^Ti?-t:^i- 
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^- -y i> y — ^ -> ;^ 7^ A „ 

[|f*ili 6] ^ ti ^ n <7^ r y ]) ■ir - 3 y y z7 - ^ mm flf 5@ 

^ -7^ A „ 

E If * II 1 8 ] Jt-y ^■7-j'Jlr'1^-l::';^^ffofcfecojJa;{;Ife^^T. 



X - ^' * ife # -r 6 ft i' Hu IS 7^ -1- ^ r^i 


to -ti: 5 la pg- ^ ^ . 15 IE r y ^ - 


g V ^' >• :7 " ^ fSi 7^ — (± IB y h !7 - 


^' :^ i^ fc fit <o r -r ^ i 5 ilfr IE 


7=- ^ W :^ « A ^ r/ SiJ » (?J ft <75 '[fl $ft ^ ^ * . 

(b) iij fa i# L T 7° y ^ - ~> 3 > -r ^ :? 


— :^m.mf— ^ ^ 7" - f — :^ i:i m M-t 


(c) ^i7=/<-Y:^(?>r7"y^->'3>-Y>'^7 


- :^ Ift 7-' — ^ ^ te 7=' - - ;^ 






iz m 1 7" ^< ^ :^ (D T >^ V ^ - ^> 3 ly ■< ^ y 





y<'^^tm:e.i¥m-t^^ t ^mwi t -t ^ -> i- v - 1!^ jtx- - \i' ^ t: n o it if^ <d :)j m . 

[ ^SRITIE 2 ] 

[tTiE>Pt*3lS^l 0002 
[fTTE 

[ f T IE t?:) Sg; ] 
[ 0 0 0 2 ] 

[ ^ie s *f ] 

- IS W (- , 4^ 2^ b '.7 - ■ f J: ii ft y >- ^ i bU 12 ® la y >- ^' t S ^ n fc ift f r fig ^ ^ S 

X ^ tr C t r- # S o ffl t L r t7? " 7-' y< » it , * M W Ifl ffi 7=-' ^ W ^ fc 

< ?/L Jl =^ V f ^ - ^ >b i?r tf ~ i 7)^ T- t 5 c - A X ii f* S -> X A , Q*r D If ^ fi 

, TV, VCR. ^ 7" U ;r $g , -x" 5? a +^ — t" x (DSS : Digital SatcJlitc Scrvicos)^ 

h ^ h tlfz m S^TAt^ -^ — ^ (DBSS : Direct Broadcast Satellite Services), tfe 7K -> 
7-A, .HS «fj •>- ^ 7^ A , Ix^-i^, <:ISi3feV^:^, :^_-/^/^ h-T', i?fejl1S/te^^S 

@Sfj^l^(7?iiiav'P^.-7"A(Dj; 5 ^£ ^ 1- f ^< ^ ^^-atfo 
[ ^IRIT IE 3 1 
[ IT JESt^ ] P^lf^lH S 

im'JEMm-^^^] 0 0 2 4 
[ffriE A-jfe] SEM 
[ liT IE W [>s ^ ] 
[ 0 0 2 4 ] 

^' ^ -Y r >• 1- -t" -Y ^ 1 2 t -f^- — ^^ 7-' •'^ ^ 1 4 li , f*i| X. ii* DT V « J; 9 — o CO ^ = :y 
b -C- ft^ a 6^ (' - e 0« o it ^ r i; /j5 r- # S „ ^ « J# 6- , gij IS 1^ - 7" .'^ -1- 1 4 ii 
„ _ K ^' ^ T m -r ^ fc ft « ffiij ffll 7^ a i'" 7 A 2 0 ^ ^ , m E ^7 7 7' > b T^V^ ^' 
XI 2 < t i:> — ^< - I'- ^ T M m & If ^ ^ 0^ t' ^ ic -i)- - m m-7' u ^ 7 A 2 

0 icmmmm^-^ >■ ^ y ^ ^mm-r ^ . m 5 « ? r > h 7-' ^ w x i 2 » * 

11 Si o T , (1) GUl-T-' -I- ^> 7° l-- -Y ft C?:) PDA (RemoteC) , (2) G U I 7="' f V" L 

, 5j--v^^7l-S.tJ«/*fcfd;t'7^:^:/py^A;^ hy-Agef)ii!i-9--y<r-1^^fig$H/- g:fgfM] 
^ ^ tP DTV (STB) . ( 3 ) Gin 7-' ^ y L , ^ ^ <?> f- — t' ;^ ^ ffi fft -f 5 fc ft (O 
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?i < t — ^ « -9- — 7=-' -^^ -f ^ tf ['C ^ a tj" :i t iy- X' ^ -5 „ DT V J; fc (4 PC ^' 7 T > h 
^ /■< X F*! CO — K 'i? r fe -5 iMi ^- ff T' t -5 ti £^ ftil (?3 ^' y 4 T -y h x -f ^ J; o r 
rf-MSP ^ ^1. 5 = iSI 6 (± i^- - -T X 1 4 CO 01] * :^ -rgl ® T' fe o r , ( 1 ) 1t W Q-j f- - 

7=-' ^ t L T (?> DVDP SmartCard., ( 2 ) S ^i^ ffllJ CO -9- — UrcO;*--^-*^':^ 

ifijia^, ( 3 ) '^\%m %tL\-i. ^mm<r> -^ - :^ h L r dvcr. ( 4 ) i^- - -'■< 

STB, * fc fi ATSC-STB^ tP i T- # a „ r CO J; 5 ''.C-r :^ USTEF^^ffif^^ScO n — * 
n ft ^1- ^ -t*- — (4 . -enj ;t Video-on-Demand, Enhanced-TV:& ^' > — ^i^: h ffi BX CO 
I m SR IT nE 4 ] 

[ HT IE ^ S M ^ I W in a 

[fTIE>Pt*3SBife] 0 0 2 8 

[ a l jE CD ^ ] 
[ 0 0 2 8 ] 

El 8 . ^-^ ~y y V ~ if X' ft -IHiJ CD - X ^ 1 4 , ^ m W cp jj- — y< >"< --T :^ 1 4 , 
■?rLTi5'7-1'T>'hx-'W;^l 2Sr^tf:=j--x-f:r/f7-':r (A/V) ^■T^/t'COiysl^Sr^i-, MIS 

MiUL^i^ - 7=^ ^< >r ;^ 1 4 (± ft tf-iJ CO -9- -y^v'^w;^! 4(7>7'-^'J5?. bu-A itiUL''^ 
- K i> 3. r 3 2 5: $ ij ?W i- 5. 7t ft f> ®J CI V A 2 0 # . bu IS g fs fM cD 1^ - 7=^ ^ 
^ 1 4 a ft fM'J (n f- - X 1 4 <D ^' - ^ :^ h y - g: jt fil /^ - K 31 T 3 4 ^ SO P 

•t- S ft CO fHiJ Ifll :7 I ' V i^ 2 0 ^ ip e f5i] W /j: "iJi f-^ T' . tt ffl # 14 -r - X b y - it ft 
- K •i' in r .3 24- It iJiJj $ it 5 jj^ fg a ■» - ;^ 1 4 ^ ifiij 14)1 L , -r' - ^' ;^ 

V - h. ^JtlL-"- - ^- ^' '1 si^'J =^ ^' 1- SLiiJi«_-i/ - =f ^< 4 :^ 1 4 ^ P\ m 
i- h -i^ y -4 r > h y< 4 1 2 4- (* /fl f „ ■ - ^ s y - a xX: m M - - K ^ r 3 2 

X - ^? ;^ h y - A s lg f.il/- - ■ K ■> ^ r 3 4 « 7-' - fs i» ^j] M fb s :i t 4y s.^ r , 
{'£ ffl * t4 :i tiVJ, ±. m n ^ y ■< r -y V -f 4 7- \ 2 ^ jt -5 if^:- ■"J: ftil <J^ - T' (4 , 
f£ ffl # !4 # ^ CO -M X - ^' fs it ^ 7° P i?-' 7 A -t? # , C jx Ji :^ V -< r b 7=' ^ ;^ .1 2 ^ 

t^ft-r^i£^.^/i^^.£v^ o m -c it m ffla CD f- - ^< X ^ w >^i4cDr-<?xi-y - ^ it m {rii - 

K ^ T 3 2 t g: -ft fftiJ CD -y- — >'<7=-'y<-i'jx. 1 A <n =t ~ ■i^ ^ V y-A g: fS fwj — K c;? i r 3 4 

[ m s« IT je 5 1 

[ ^7 i *f * » *H ^ ] efl #■« flF 

[ IT E If S ] 0 0 2 9 

[rriE*-j4) 

[ t J' IE c?5 F^^ g ] 
[ 0 0 2 9 ] 

P^iJ X. S±\ gjftlT^- ^' h y - AitJUiL^^— K ^ r S 2 il . a at it (DBS: Direct Bro 
adcast Satellite) cDj; ^ ti ^ ^ — - T ^ ^ 7^ y-' y< 4 7. ^ ^ ~ t t'' X % ^ ^ DBSii & — 
y' ,\^y- u- ft X -5 ^ ^ - 5^ A- > -tww -e o -C . m hm.^^\^ 'h ^ i-^m r y- -T ( 
m.^.^ y 4 — \ 1 8't'i^^)tC^-:7'yl'COj;5:^C7^>t->''n^^75:>'i/^liftt-i--5„ DBSir 
it- . < o « 5^S T + n 7^ U t' It ^ {4 - #J a b 7 V ;^ ;K > y T' 7=^ i;? ^l- fi<J (;i Jih 

^4'com^$tLfc^3f(^faBLfc?fjS r_>xJit 2 0 0 o J£J, h CD ^ > ^wi^ ;as ^ ft 
•t-artlir^^l-So ri/IE7=-'-i?xhy-A g ft fM /^ -Ke'^T3 4i4, T?^fe^^^cflE^$ 
JxfcT^vJ^^yi-t'x^ft-e-^x^'-x'-i' >'^^T-#51^^i^&t/T■'v?^S'y^t^•7';!^;^^?y b \y ^ 
if (DVCR) ^ ^ tf C .i: -e # S „ f^ ffl # (4 DVCRCD f- ft CO " a# PbT - ii SE IS B " 4 > ]- - 9 
t^^-^-T^'^r:^T'^Wx^:)fcftco" li^fffi-il5ffiltR7°n:;''7A" •^''O-bx-^'Sr 
^ ts- ^ JkUUm y" - ^ 11- #t -r 5 „ iS tfl iTB ^f- ^ - -t- - T ^' ^ W X (4 * 

M«yo^^7A^iHKL, f£ffl#d'bjI>lJPS«J''^SiJtlij!if'^''j:UT-fc::^'n^'*vAr^-^'^^ft 

Rumm-t^ DVCR dy-x^'a y M.y-'- ^mm^ ^ o 
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l^JEM^mn^] 0 0 3 0 
[0 0 3 0 ] 

HI 9 , 'P y£ < t h -y h — ^ X' ^ ft W CO i)- ~y<y^ ^< 4 X 1 4 SERVER 1 , jg: -fa ffll g> 
-t^-^^X^^-T ^ 1 4 SERVER 2 t^7'1'T>'^■T'^<'^';?^l 24r#rt!'^5^ flil £?:. A / V ^ 7^ ^i- ^ 

-f HI ffi fc 5> „ H(f IE 7 -1* T > h 7=' .'^ ^ 1 2 . +j- - ^ 1 4 SERVER 1 ^ 0« S 

ERVER 2 t m — -7=' -Y ^ 1 4 , W x. (1 SERVER 3 & tJ< SERVER 4 C HI ^ ) il U M 

■fe -y ->- 3 > — 3 eS--g-tPo jSiRtffBfif- — 4 SERVER!, SERVEK2 

, SERVERS SrJ« SERVER 4 ^ ^ 51 ^ "T 5 ^sfe ^ # CO fc * ir -> 3 V -v- Jf. - 3 6 T'Serv 

1, Serv2, Ser v 3 ^Sl 0= Serv 4 fij ^ T tt Th T 3 > •> > 4^' /U- o M tfl jj| M W <0 » 

— x^^y^.^ ^ 1 4 SERVER 1 ISDVCH^^tf ;i i: T" t , m iB M <0 ~ f -< :^ l 4 
SERVER 2 1 / 2 DTVSr t^tf r t T' 5 „ 

[ IS ER sri 7 ] 
[fT3:*t^*®ife ] Basins 

[fTE^ft*rl@=S] 0 0 3 1 

[ IT IF. W ^ ] 
[ 0 0 3 1 ] 

®j ft £73 - ^1) i L r . ^ - y<y' y< 7. \ A SERVER 1 i: SERVER 2 (7> Sf^ i.; r , mt'^^ 
^ Y T > h 1 2 !i -9- — 7"' 1 4 <nGCa2 2 ^ ^ y 4 r :y h v-' ->< :^ ^ 

i^L^-y- — -'■^X^-^'T' :^ 1 4 SERVER 1 ^ 1>'SERVER 2 (C M -TSGUIl 8t:v='-<x::^V-Y-r^ 

, m.m^\t. 1^ - b' © fc (6 *f j^^ i- 5 1^- - X w 1 4 ffiij i» t ^ M -r 5 if 

- 7^ >-< 1 4 CO GUI 1 8 .t +S S {^5 ffl T- 3: S „ # H^- _ y< 7-' >^ 1 4 H.^ 3^ S fc (1 fiH (7> 
-y-_,<^y<^':j^l4i;$£^LTif-t'x:Sr^^T-#5„ Sbf:^, HfJBE-t->'v'gV -7 4- - 

6fi, -r-tf';^*ffafc!t>(-s*icSi-'5-tf--''^7-'>'<-r:^ 1 A -^-m t -r ^ h (T) X' ^ X 
. mtii' "7 4 r h y<4 ^ 1 2 T- Hti ts -y- - ^< f 1 4 CO GUI 1 8 m\cmmv<my^ - 
^ 2 6 t&m-t mm^mmt^'^mmi'm^\'^x. - ± (d - y< y< ^ i 4« 

t m IK piT E 8 ] 

[ IT IE *t Si * W ^ I Bfl SilD S 

[fTff-*t^Jlg^] 00 32 

[ IT IE CO F^^ J 
[ 0 0 3 2 ] 

mW.'t -y 3 >- — i> 3 6 (± , -y H - ^' 1 0 T' ^ It 1>- — x ^-^ ^' x 1 4 J; 

m W -y h y - 1 0 T? # HI /j: -tf - w X 1 4 til !^ ^ -fr . Jl m |g # -t 

5 fill -t^ - 7^' --W ^ 1 4 ff It (75 fc 66 (7? ^ tn fR * 7=V ^ I- -< i- 5 „ ^ h . ir -y v- 3 

> ^- — -r 3 6 (± , ffl ^ if - 1 4 it ft <» fo 5 1% -4^ i^c fliij IJP tt $S ^ ?1 

i- 5 J: 0 3 « if — X X 1 4 » GUI 1 8 -e fiF Jt its t , fli £73 1f — 7-' v< ^' X 

1 8WGUI1 s X h n fzMtR ^ mt^ ^ h ^ . 

[ IS ir iH 9 ] 

[ f T If. «i » *s ^ 1 mmm 

[ b'T IE >t ^ JB g i?, ] 0 0 3 3 

[fTiE:^?i:-] aes 
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[ 31 1 W S ] 
[0 0 3 3 ] 

mifoy^ t ftil « m T- , ir v- a >- ^ - -V 3 6 ^- y h ^ — ^ ^ m L ^ -y h \7 

&S#t-f^„ M la -fc y g >- -7 - ^ 3 6 it. H 9 f' .i^ L fc J; - 7^ 

^ ;^ SERVER 1 , SERVER 2 , SERVER 3 5t t)« SERVER 4 CD fc ife CO tfl T 'T > Ser v 1 , Serv 2 , 
Serv 3 t>'Serv 4 ^-7^^ ^7'U'-l'fS„ 
{ PrtRfTI 1 0 ] 

[si IE >im.mm^] mmm 

[ If J - IE *j- Jl @ ] 0 0 3 4 

[ IT j£ » 1^ ^ 1 
[ 0 0 3 4 ] 

mi ffi -fe v- a >- - ^ 3 6 1*, ■ftffl^;iS4jH»^rwT^'=>>'^'-CiSlRT-#^J:ei 
iC^mi^^X COmiSiT ^ => lySeTv 1 . Serv2, Serv 3 U< S er v 4 t- -< ^ — yl' ^ S „ i£ 
M#^sserv 1 mURT ^ ±-C ^ V v ^ ^^X ^ ~ ^ SERVER 1 ^ iS L . ffi 

lE-fe: v' g > -? 4. — v' -V 3 6 ti 1J- — ^< ■7=' -Y ^ SERVER 3 SERVER 4 i'jS +)- — ^< y< ^ SE 

RVER 1 t ffi ^ J: a m r- # ?'J: t i3t S -r S , l!£ o T , f J sE -t V g > - c^- 3 6 f± f- - 

T-O^ Y ;^ SERVER 3 'Bl OBSERVER 4 COfcfttililStRr'r =" >'Serv3:^tJ<Serv4 Sr^^x-f^^^ 
-T'/i'^-ti-S,, — -'^7'^^^^ SERVER 2 i^-^^&TJ<{fiiJ<Si-SfcJ^)t'r-^' 

3 > Serv 2 ± T? ^ U ^' T" S „ 

[ ^Ktrn: 1 1 ] 

[ IE >f.|- -# a ] Hfl SI * 

[ IT IE ^ iR S i& ] 0 0 3 5 

[ HJ' iE c?;i ^ ] 
[ 0 0 3 5 ] 

^£ffl#;^^5^^R^F^^fc-^^-''<7='-'Wxl 4«guii sttgEfl^ffl-rsrt^J;^}^, ■Kffl 

# J: 19 * Guii 8 )c A ^ n ffiij & tjs fih ^ t# (i >H # J: r^e i- s -1^- - 7-" ^-^ -f- 

4 ^5. ill ^ If . ffi « +j- - /< 7=-' 1 4 (?3 fc ift « il « T V & -f 4i - y * (i 7"' 
^x^-^y^^-ti:5-t(-db-t^T. 3 > ^ - ^ 3 6 J' i § M *^ W f1s /5S S * t 
fc (± fit W i- 5 ffl # CO ^ (ij: «9 ,^ # ^ ^ S „ 

[ M H J" IE 1 2 ] 
[lTIExtfiS^=fel P^^Sim 
[ hT IE ^ ^ II S ij?, ] 0 0 3 7 

[triE-^ffi-l 

[ fl' IE « F*^ # ] 
[ 0 0 3 7 ] 

^ illZZl^ -f ;^ 1 4 (i ^ -y h 7 — ^ ± -Cl^ ^ 1/^ ^ 4Mtii CO if- - e- ;^ (?:) fc tc it <ff ^ fc !± 

^ m -r 5 T- , Kl 1 0 li .-r: L J; 5 1:: # ^^-i 7^ \ 4 (i '14 fii 7=' - ^' T- - y /Ktt ftg 

^ - 7' 1 ) 5r 5t ;m -5 o X - y ^i- 1 CO m 1 ^'"ij Ji -9- - t-' -"^ 4 1 4 « f- - f ;^ ft fig fit 

5?^ U . m 2 ?ij t± M 1 ?iJ (>! M ^ S f- - CD fc it. (c mJ ill f- - ^< X ^< Y 1 4 ;SS jjl ff ffl ^ 

m f I] ^MM "t- 4 » tf fc ^£ - ^ i± $ 6 !c ^< -< ^ t S ^ ^ » i- 5 i' 7=~ 

fc -y- - f p,[3 |g ^ i^ 5 /j; »f ^j: f- - t' S * t ^ ^i- - t' p] i ^ ft t"' 

;^ i± i±r v ^ - f ^ * isE ffl t- s |ir I. w t tt. ife tt ^ *t -5 {c o ti. r , hu is ff 'ie i^- - 

t' :^ ^ 9 7^ -Y 3^ « s'3 CO -T-' - ^' -7^ - :/ 1 * # iA S 5 ;i t T- # 5 „ 
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[ r* IR f T IE 1 3 ] 
lilsESa^mS^] 0 0 3 8 

[ 0 0 3 S ] 

m nmmmx- ^ ^v-? ^ ^ ^ ^ - ^ 1 1 m m m r xf -s.- f g m -» — t- ^ -y co y 

S fc S4 J:t iiS ^ 5 „ W X. (i\ Bfi I£ 7^ W ;^ - S^tt-v- ^^v^'iit}^^^ 

f£ -V- — 1 4 ^ m $ H il- — y< 'r y< ^ :^ l 4 « tt fife t/ !|# -ft ^ tt ig^ S V 7 

f r> T v= V h » S t'l fir X -5 „ -(fij X , if - b- h '7 - ^ SC o X ® 1 

•tf - -^^ 7"' X 1 4 ^ 2 ^y^j^^x' -f 1 4 ^ X- :^ T :^ h V - cnm-B- . mU'f 
7. ^--^J ^ \t mmmt^^ 1 f- - 7-' ^W;^ 1 4(Dttligi:S^$n5M2 
1 4^^5-BiJ;^)*>5J: b k^mViX' ^ ^ X o ^ RXf-m 2 -^-y^ ^ y<4 :^ 1 4 co ft ^ 

Str eaiii_f ormat_vi deo_dv 
Streain.f orma t_ v i de o_inpeg2 I p t 
Stream_format_video_dsstpt 
Stream_f ormat_video_inpeg2pes 
Slreanii_formaL_video_mpeg210901-tpt 
[ m SJ" IE 1 4 ] 

[fiiEtiMimm^ ] mmm 

[3TIE*f^JHS:^l 0 0 3 9 

UriE:^ffi-] 

{ 0 0 3 9 ] 

El 1 1 S L i 5 Id , # V-~y< r y<< ^ 1 4 (± 7=^ Y ;^ b fc !|t ^ 4f ^ ff ; 7^ - 
S , jt 1^ ft ^ /iS 7^ - y ^1- 2 (c>T< ^ n T S , ifi;. w T- J^c v^ „ sfj # tt - ^ ■> h 7 

4 ^- ffl r- -5 „ M ;t , ^ lifi $ n -5 J; 9 ■r' -'^ -< ;^ — (± X W :^ ^fi f^i; flt ® 1" 5 si?f 
^ - :^ 2 & ffl 1" -5 . fth, (JO :7 ^' - /t. K la ® Ti: F# 4$ 7^ — ^5=- 7" - 7' /i^ 2 in $ 5 

[ nil ,iT IE I 5 ] 

[ f T IE *t g; -« s ^ 1 mmm 

[ f T IE ^ # II S ] 0 0 4 1 
[ IE ^ ] M 
[ triE CD F*^ ^ ] 
[ 0 0 4 1 ] 

# 7" - 7' ^L. 2 T- M te 7-' ^iiLM # Vt.y ^ — K li ^ 1J- — >'< 7-' w 1 4 (?:> fc J6 CO fj£ 

i?g * f- (i - y ^ ^ -r 5, fc ft }d 5 „ 7=-' ^< ^ -r # 14 7 ^' - K VCR, DVD 

, DTV, — -/^ PC, '^■■a -y 7. y- J>. or> X. 0 taf^^ (n ^ ~ f'^ =f y< i A (O 1^ tb (r> y< 

'i^^^-f^m^l'sti. mW.'r ^ 7. ^ ^ rf m ^ — V l-i: . \> L. y< ^ :^ ^ i^f- 1'^ y-' 
4 ;^ T =5 >- ^ W L Jtf V ^ T-j; p, fi\ '■^ - T? 7=^ -1- ;^ 4- ^ fB. 5 -7=' yi- V y" y- 

4 X r =3 >- * il tii ^ 5 fc f6 (c it ti S o 'Nf 14 X - y /i- 2 (± 7^' -7 ^ h y - & t>* 7=' 

b -> >- ^' # tt 7 ^ " yi^ K « ft « ^ a CO » # iA ^ ^ ^ C -C- -5 „ ^ w J; 5 ^j; ^ ti. 
^' tL (?3 » ^ , -tf — .^^ X 1 4 {'J; '9iiaigi$tt?>#7='-^^Wr(73fcftC0ffiC0 7=" 

-7 :t ^^ h wJtiUlS fc !4 S {31 CD » - y< 7-' ^W;='.T4?r^^i-5<, 

[ ^ Ih! f T IE 1 6 ] 

[ p<T I ^ ^ » ffi i?, ] §R Jfll » 

[STili^iirlg^] 0 0 4 5 
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I fi TE CD m ] 

[ m IR St E 1 7 ] 

[ nj E *t * » s ^ ] mmm 

[ rr TEM^IS B^] 0 0 4 6 

[ rr IE :& ] ^ 

[ tr iE CD s 1 
I P IT IE 1 8 ] 

m^EMMi^M. B ^ ] 0047 

[ HT iE CO [*! ^ ] 
r 1^^ f T IE 1 9 ] 

[ 3T IE ^ ^ ^ ] mmm 

[fTj£^*iIii&] 0049 

I 5TE CO ^ I 
[ 0 0 4 9 ] 

m t ;t ns, 9fjSey:7}-^>iT:i'V'1'r>'h*J1«p^ni?'7A5 0(4 XHLffi ffi (O if - 
>^ r 7° y ^ — -> a > " S " --^ ^ ;^ 7" -< ^ i?' * ^ )3S: L , :is m $ tt ^ XMI.# ^ ;lf ;^ -t" >< > 

^ g m -r ?) o L r , m a ^m^m" c -r- . Su id y 7 =t r ^ v r > k itiij p p 
^^9A5 on, it-^i:P£;^^5-ocoif — f;^ry'!J>^-v-3V2 0 f^'l X' ^ m ^ - y< 

y< ^ urn ^ V "7 2 ocoi^^iT-y^y-y-v-a m ^ ^ h ^^ -5 „ r w j^?; 

*J^,^T, SJSfl?^" B" tJ-t-yi' (Null)lt-- fc'^ ^W-r S ^iSEfl?M" C" » # SU /j; -fr fe S 

[PsKITE 2 0 ] 

ItriEMMimM ^] 0 0 5 2 

[ sriE (D i*j s ] 

[ 0 0 5 2 ] 

1^ - f X A (?:> i6 APite: ^ # "T (*\ ^ i S ± fi: ^ □ •J' 5 2 }^ , CEx ^ ^ FA 
P;] -r 5 i^- fft ^i^m LX CEM & 0= f£ » ^ W 4^ -aE- S 7^' - - X #t i- S . 
nfj B ^ 'j: 5e a 4 fc (i 7^' - ^' - li c, xmli^ fz a ^ Si R Xf ^ ix h ^ & ^ -ik ^ m mx 
^ ^ {^<D y ^ - -7 ~y h -r- t, # ii r- # ^ . XML ^ ffl -r S ^ 6^ ^ ^ * (4 7=' - -< — ;^ !i 

XCF,^ ii i ii# !i 2) „ •S27'cis/^'5 4(i, 7 — ;^ X— ^? 'T -r;^^ INTERFACE. D 

TD-e-r'-tf*-^' >^ixfc^TCO -tf — y< 7^ y<'f:::^ l 4(?:)fcS'jtrXMLfgS:T-APlS'^a.t^-5 7^ — -v 
h 4r 1» ^ S c 

[^fKiriE 2 1 ] 

[ 0 IE *f ^ It il « ] IS n*ffl » 

[ f T lE *t ^ IS a ^ 1 0 0 6 4 

[fTIEir?^;] '^31 

[ I J' IE CO 1*1 ^ ] 

[ 0 0 6 4 ] 

[?i 1 7 ^ # -r :ta (i\ ttiij lip 51 + - 7" -r X 1 4 ;^ t/ $ij $ ^x -fj- - ^< t^' / w ^ i 4 nn 
« 7-' ^< -< ^ - ^< -f ^ ^ f- ft 1^ ^ r ---^ ^# r 5 ft!i w ^ $ n e „ tu la ft!ij i^j m, f- - 

£17^ y< -< :^ 1 A fr - ^ H . mm^i\-fz. » - ^< r -Y ^ 1 4 {± ^ 

^ ^ ''.f r y" y 'Jr — -> 3 > C ^ ^ ij- „ ffilj ^ iX fc » — ^< 7-' ^< -Y ^ 1 4 fi INTERFACE-A. XML, T 
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V E {4 . mm ^ tit' 1^ - y y<-< :^ 1 4 (O tfe ^ tJ? Sim ^ ^^ — .'^ -r X i 4 » API-Y 

> ^ :7 ^ - J?; :^ ^ Ppn^ ^ -a: ^ ii) fij » ^ ti. f- - ^< t-' ^^-f^ i 4[h<Dr^9^-i^ 
s > ^ y — ^m.mh^r :^-t ^ o sfct-, rT^u^ir-v-avEtt, §ij ^ n fc -tJ- - 

y<y' ^ 1 4 c?? /^ - K ^ T S fc 1^ — t:' D so #|I i- S t ft (d XMLia Rl ^ nf u: ffi b * 

- gHsijpfspj J: 5 (i/Hft e^nfc B ij 12 sb -r 5 a w gff » - ^< X ^-^ ^ ;^ i 4 

[ p IH; IT IE 2 2 ] 

[ f T IE * » s 1 mmm 

[ IT IE St S ife I 0 0 6 5 
[ IT IE f± ] 31 
[ WT IE 00 F*>1 # I 
[ 0 0 6 5 ] 

W ^ ft •» - /•< 7^ >i 1 4 yi-' lb W ^ f- - 7^ -^^ -f ^ 1 4tdT7°y^-->3>"1-V^7 

^' -tr ^ -r S = . T 7° y ^ - ~> 3 > E (4 ^ fif] (c Y >- -7 - ;^ Bli Pj] A C V ^ ^ ii: 5 „ 

^; 3 f#ij r- , T 7° y — a >- 'f >- ^ 7 ^ — ^ A (4 -f >• y ^ - X p;^ s'j 7 -r 7' 

7 <J ^.m^m^-r ^ ^ 4 y y yr-'^W^e 4{^f5it$tL, r y 'J ^-i^ 3 ^yz\±y ^ y y 

y-c--fv^77^ — ;?;fif3A^ifiPl-c^^i^'a-*3-&s„ mjgC7'r^7y7^-'^>f;^6 4ttii:^&<3 
4^ tlifj lb {^S tJ« ft: ^ ^ ^ ffl T- 1 s M b T 7' y ^ - 3 ><7) r k ;^ (url) ^ tf h -f 

[ ^ in HT IE 2 3 ] 

[ fT IE s-j- * » ^ 1 m m m 

[fTIE>it^ 0 0 6 6 

[triE^iS] 
[ f T iH « [*3 ^ 1 
[ 0 0 6 6 ] 

121 1 8 * # 33 m ii\ XML 7" n h 5, f, r? _ ^ # # iJ- — ^< 7^ X 1 4 CD T 

ry^ — ->3>20fficOAPIU'</Ur-ii'fg^^'->4'6 6^i*5V^T^'3.7'^i!p;^^^iffii; K^Ui? 

;nrpwM^aw-r-5„ # » - v< 7"' V w y> 1 4 iffi ft ^' ^' s -t ffis r :7° y -s^ — -> 3 > 

h t7 - ^ 4- ii c T ii m ^ -tr a m L , t-' ^ « ^ » 7^ ^ w ^ - k ■y' ^ 

T s fc !i -l^ - t- ^ y h- ^ a. T ^ i¥j [c ifii] iff t- 5 7^' ^< -T X 5/ ii' T' y -7 V ^ :^rmm 

t a i- 5 o 

[ as PI HT IE 2 4 ] 

[fTiE^Pt«4S?^ifei mm^ 

[gTIE>Si-^iIBi&] 0 0 6 9 
I HT IE * it ] ^ M 
{ IT TF. CD ^ ] 
I 0 0 6 9 1 

^ -^r'lx — ^< 7^^^ -< ^ VBti: ^'^ •> h ^7 — ^ ^ ii T ft <?? f- — 7-V< ^ ^ fij tlfp L 
, h y - ^ ii c r te (?3 ^:^ ^< 7-' ^< •^' J: 0 ffl IJP ^ tl 5 t « - K ^ T ,1: y 7 

h 'i' 31 r ^ "a tj- o iH 1 9 T' . * — A -t- -y N y — iJ' 7-' -f A (4 f ij a ts T-' -Y fc (-i ^ 
- T ;b 9 , 7h A .t^ h 17 - / W y. B (4 ftiij W ^ X ^ W ;S !1 ^ i - 7U T' 

fo -5 „ ^' r /< y a:& t>'Bi± , > 7 31 " y 5: S INTERFACE. XML^ 5: S ^' -< :7° 

m INTERFACE. DTDt' IS ^ l^Kj ?i f ^< 4 y XML-f V'^E'-?^ — INTERF 

ACF. XML^ * i±^;E; -r -5 -y- — ^-^ T^ .'■<-fy i 4i'J; tJjcS^^ixS^Sl, M i/ii R U ^< y - 

(T) m. m ^ ts' . wi m interface, dtd^c » , i$ ^ n J; o id 7-' ^< y <o XML-Y > ^ y Z.L — 

:^ X' W -lE S -Ml ^ oi ^ CD fc iy -r 5 „ 



(10) 



JP 2002-514797 A5 2007.12.6 



immtiiE 2 5 ] 

[ f T m M * J-I S ^ ] 0 0 7 1 

[fJlEcD fH^ ] 
[ 0 0 7 1 ] 

Zfu^7J*=^-h' X-mfH ^ntl^ l^9y^-7.-7z^ -y ^ ^ (Fetcher) « , ^ ^ {C fdUD 7^ 

ip ^li 5 „ f- - 7-' \ Air- m n^y" ^<-^ X -e (f . U n ^ ^irull^ :^ \ a 

1>^J « t|ij W r 7° y <^ — g >• 7° a ^ A =1 — K 8 2 !i , XML/-^ — 1^74, A -J ^ ~ ?^ 

7 8ifct>' XMLRPC => — T"' 7 6 « J; 5 ^ic U W §ff jJ- — ^< t"" ^W^l 4l^»y7b 

^'3ir^O«^---K'?^r^|^ftiiJi-Sc:ti::J;oT, l-!7-^'^iffiUrte« jJ- - .^-^ x y< 

it , mm^nti » - ^-^ 7^' /--y^ 1 4F^tc»fBij#p^ixfcrry -^-s^a V7°a ^^^a^ - k 

8 4 (i K» — T-' 1 4i;iJ; M'lSf ^ th ^ 1h — -y-' -T l 4 (7J fc *ib f- — 

X 1 A P^(D -7 h T RX^y--— ^ r ^ WtM-r ^ . tv^ n o:> f' y< :^ ARlfiB[^ <D 
h9'-^y'''<A:^^:^y'-f'-y<8 6 \t y h '7 - i!' ± (O y< 4 ^ m <D MiS ^ 
m-t i> ^ =& -I" >^ A^t tl«BF^ (?5 la ^ y iJ? T 3/ :/ 7^ — T' /l' 8 8 tr ^it 6 XML(±X, MLRPCp« 

•y -tz - m ms^wm^w^Rx^^ :r) ^ y<-^ :^ (Dmm ^ - ^ { 

m ^itm^ jjm^w^. m^mm &x/ -s^ 4 -r) iz^i^-t ^ Mm ^ i^^T y }) ^ ~ b > 8 a 

ic X <o ^ o msE'r - y' s 8 n . xuL;^ -y - i> f^ix:); mRrjy^ y — o:>^ t 

:^ <K>m^ > ^ y - 7c ifi] \zm-&\z\-i.w.t>tit£\-^, 

[ ^ 5R IT TF. 2 6 ] 

[fTIE^fJ-giilg^] 0 0 7 3 

[ n]' IE « ^ ] 
[ 0 0 7 3 ] 

iJ^-^^'-->h'7-^'Sfi-^Msf7'P-;t? (HNORB: Home Network Object Request 
Broker) 7 9 RV^ A >- y ^ — :^ 7 A y V (IL: Interface Library) CO J; 9 4^ h 7 — 

M m y V ~ :^ t-i yi-^ ~ M. ^- -y h 9 - ^ l 0(iofci6(D5 HVue'^TT'gJiS 8 ^mm-T ^ 
. m 1 9 I' /t: L J; p C: , hu IB ^; K yv-'i' 3. r [s^^ ^ 9 8 (i m 3 r ^ W 9 6 S /c « 5> ^ ix 

Slj m y^ -f iZiiLMX' ^ ^ . m tfi HNORB 7 9 l± s i' h -7 - ^ 1 0 t' ^ ix t (til » f- - ^< 

T-'^'-^'T^ 1 4<»#it^^o[t5 — oco » — ^< y ;^ 1 4 i '3 tL 4 y 7 f 

=^ T ^ - ^ >- b ^ a ti- c r!j le HNORB y:7 N-JfrcT^ — v^a^V \- \i y< ^ ^ W ^ ^ W <D 

mm(^^^£'y y - ^ra r- m l . t-" ^< ;^ -t y - ^ m iiimm x ^ ^ •< >- ^ 7 ^ - 

[ Si IK IT 7F. 2 7 ] 

[ pT IE *t ^ S ffl ^ ] ?f] SIB ^ 

[fTili^fe^Sgig,] 0 0 7 5 

[ aj- IE » i*i ^ ] 

[ 0 0 7 5 ] 

fiflte-Yvi^ys — Xy-Yy^y S O^ftffli-Sfc^Jir, 4--?i< i fc— -oro HNORB&I L It /£} 
fitl * " # h y " 1 0 ± r- Sfj {1? "f" -C t T' 5 „ — -o Jit Ji » HNORB&IL/j': S 7t 

^IJffl^tLSo -ir - y yl. ^ 7-' , l^ < O ;^)^ DTV, -eLT^>ffcg=^^-^7(4^r^^n 

pj ^ j^oQHNORB&iLy y h-^^T^ — ■:>zc>'h^^-r5:i<tAs-T?#«,<, hnorb&ilco {5: g ^ j£ 
46 S 7t i6 1^ — ^^ t" X 1 4 fi ^ fa's rt<j /j: * — ot. .t— y I- "7 — ^ ii C T i*- ;^ y ir - i> ^^r 
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&m-r i> a » - -^^ 7"' :^ 1 A X' m ^ \^ t' m 1 RmRB&IHS. ^ — y< T' y< 4 1 4 X ^ 

n- S „ — J^^HNORB&IL^MitiS-mf^ . ■^ — y< fy<4:^ 1 4 R U< HNQR B& I L tj: S ^ . > 7 a: 

— ^it;5.tJ« 7 i -.y ^ CO *t> c?) * ,1^ TCP (Transmission Control Protocol) S ttUDP(Us 
er Datagram Protocol) t f ^ -y i? T ~ ^ mW- X' ^ „ i, UUDPT'n h a 

^ fij ffl T- # n . TCP7° n h 3 7U :S3 TREE 1 3 9 4 (O ^ O ^£ ?^ ^ m (D tiify iC fsti 

HTTP- ^jgS WXMLRPCtaHNORB&ILa ^5 il6 (73 X CO fc 46 (C^ n 5 o X. ft' 

i6t'HN0RB(D" U' — " ^ a; *r is r- lif Tjf m i" ^ ir -e t , * ttXiiLRPCIig^tJf tH L- {±X 

ULRP c it^ ^ fat m ^ W- t L T I L b IfP ^> W i fc t± * ft; W ^i: •'^ -I" ^ ^- ^ ^ - ^ S 

So 

[ rr :iE 2 8 ] 

[ tj JEM mm m^] m m m 

Ifl'iEM^m S ^] 0 0 7 6 

[ n J- IE CD 1*1 ^ ] 
[ 0 0 7 6 ] 

h'J Jili L J: 5 id , —'0£k±<D HN0RB&1L{± [r1 {d ^ SB ^ * — A 4. -.v 1-7 — ^5' 1 0 X' Wi 
T- # . :l ^X'^ENOHB&lLCtm.mfn^yj:'r''<-< :^(0->)-~y^ -y h ^mm.X'^ . -O(DHN0RB&IL 

it a o It b *i /cf I f- - ^< 7=' -r X 1 4 ^ tiL m ^ ^ tz f) fz. m m h.morb&il t mm x ^ ^ ^ — 

0 RSll rt 'J Jj: * - A -t- V -7 — ^ l 0 ± (O #^H.N0RB&1LH . UDPii. U^TCPco ^ 0 ^£likm ;^ y 
ir - v= fe- iiJ S w i J; o T @ ®i -C ffl E rt3 (' ffi {g -e # S o « J; 5 Jji i- . # J; hnor 

fia ^J-tS:>Pt*^sft o - * ^|r«^-t- 5 „ Sfe fF ^ ^ M ^ M IK ^ i^J 1^ , fcU-o«HNORB& 

ii ^ tL , Hu K -r fi « * ffl HNORB&lL t^E^HiibT-^^^ixao 

[miRtriE 2 9 ] 

t SJ- i£ ^ ^ 13 1 0 0 8 2 

[0 0 8 2 ] 

>- y T- ^ S J: {' , >$! XMLKI'C y ^ — -7 y h -/s^ ^ tl ^ . ©J W ^ tt -tj- — y< ^ ^ ^ 1 4 

« T-V^ y. Y v 7 " ^ jii^ ftiij fj|i " r ^< ^ 1 4 J; ^ -yr b *x P S ^ n S 

, a * L, < (4 ftg ^5 ^ r^i] h -y: 5 fc j/^c 5)- 7=' ^-^ -< ^ -f >- 7 ^ - ^ 'R? $a ^ ^- -r 6 

ifl ft $ fc XMLRl'C ^ — -7 h AMsSi i:> -5 „ CO W (± OTR (On e Touch R e c or d) TDK (T 

ime Delayed Record) id f^ W fc fJl XMLRPC^ \^nih-t~-^lOnimf£y^--^y hSr^-f-o 

[ gfi bT IE 3 0 ] 

[ sr jE ^ * » 4i ] M *PI » 

[fTiE>Pf^iIBiS] 0 0 8 5 

[ pT E :^ )!fe ] M 

[tT^£Df*)ff ] 

[ 0 0 8 5 ] 

!21 2 0 ^ # ,Ei§ f ti fi\ * — A 7=" ^< -Y T' fo 5 i^ — -^^ T^'^^ 1 4 o 46 c?:i v=' -'^ > 

^ y ^ - y^n. m m it ^ ti tL m Ma m m -r m mm m 02_m m^t ^ ntzr' - ^- 7^ i 0 0 

* < „ mtzfj:-{ -y ^ 7 i — V'-, (75 -y '9 7 — 7-^ — ^ SLUW^m {-if - ^< — 7- 

1 0 0 i' :!]P ^ -5 , CE iej- «r IK 1- S io ^ ^ g& 1£ ffl 1^ S S ffi ti<j 4- ^E^ll 5 V Ml 7=-' 

- ^ ^ - , ifc ^ L T 3? > — fl cpt^ — ^'-<-;^i0 2!'a5fe^^x.5„ ■aMi^Tj;:^^ 
* ii " ^S' - X [1 jsj- ^ tJ« ^ n b -e ^' <?:» :^ i£ t/fil fig W * * ir< -t- c. XML * fc ii ftii 
CO 7 =i- - -7 y h /ic "3 ^ S o ft: ^ XMLffl ?r ^ >H i- 5 -a t£ fKj /j; 5E- a S - 
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^ ~ :^ it. XCE-^ m i ± it. T' ~ <^ ^ ~ ^ 1 0 4 tlPpfi'tLSo 
[PIRITIE 3 1 ] 

[ flj IE *J- ^ il Fl ] 0 0 8 7 

[ IT IE to ^ ] 
[ 0 0 8 7 ] 

li! 2 0 -c- , a i/j iA s n ^ s 1 4 CD fc is:> c: * idk ^ ' if $B i l r if > ^ ix fc m f± 

5 H# SI g 1 4iZ^m^ntih(DX'i,'0. ' * - A .t^ h -7 - ^ ■ t b T 7=^ -If ^ >• § ^ fc ffi 

# ii ^> f !7 - T- ^ m ft 1^ ^ fr Pt Prg <lt m i?5 - Sf. r- fo 5 „ N7=-' >^ ^ « it> « 1 N 

t L r 7=" -if >- $ H X -T :^ XML-f >- ^' :7 = - ;^ 7 2 H , II ijfi -(b S n fc XCEx - ri' - 
104T'7='— — a^>r-fcS„ 7t% — J:- -y V ~- > :^ y — ^ y 4 y y 9 (H^IL: If 

ome Network Interface Library) 1 0 6 ti J}^ - A •> 17 - ^ $ fc IS ffi "SI ^ i^C 

— y< 7' ^<-^ 7. 1 4Wxv<-^';;^.^v^y';n — ;?;^-i?^^|i#f;--f5„ HNIL 1 0 6 (i ^ #: XCEt^' — 
^ ^ — 7^ \ 0 4tDf-^-fes/h-C3bSe, 

[ f T TE 3 2 ] 

[ ST IE >Pt ^ ^ ^, ] mmm 

[IJjEM^IMgife] 0 0 8 9 
[gTiE:^?£] lEM 

[ a]- IE to ^ ] 

[0 0 8 9 ] 

2 0 # fKi -r 14" , Htl Id XCEx — - X 1, 0 4 i± . 4/1 CE f- - x 7. 1 4 % ^ 

?a 5 XML ^ ffl -r o fc is6 (c -ft; ;i ^ -te 5^ Y ^W^.-t ^C'i.f 7.<DtL>i:>(Dm'm 

ft ^ *Xfc XCE-f 5? 7 - ?f ^ (DTD: Document Type Definition) ^g{!t^^> 

„ flfj IE DTD S }t ^ t7:> if y -fe :> h (i IE S ^ ^ -y ^' (O *b (C to n S „ ffi^ it ^ # IS: 1 0 

8 i: LTT^if-rv^tv/ty^ h^'^T3i--::;=:ii>'hi±, SMfe'^;rbfc CEx -r x <7? tl 

mft: ^ fc XCE^McO if >^iz:5'h^7-f/U^!;>^/LTf£ffli-a:«|is f^lJA i±' INTERFACE. XML 

6 INTERFACE. DTDt?:) J; CEx ^-5 CD XMLt"' ^'^'(T.'^l^'^ya:. — 71 2S:^t£fi£i-€>i^^ 
fb ^ ;h.f;i XCH-Y ^-^^ 7^ — XDTD^f^/g-rSo ml IB 5: S INTERFACE. X M L (4 1'^ !p $ fcXCE-f 

mm^^ti. HttS 5c # INTERFACE. DTDtt flip ft ^ ^T-ytXCE-f > 7 ^ - >^ DTDC:) if y-tr •> h 

T-fooT. x^<'i';^co XML>r = — ;^6DfcfccojE^tt^ = •j>'^'cofcife(;::f5£to^xS„ fm 

« ^CS ^' 7' ^ t. INTERFACE. XML:S:# ^^tlfijE-rSTttotifs^toiX/t SJ-T'Sc 
[ PiP^ITIE 3 3 ] 

[ «T IE >Pt ^ # ^1 i& ] m » » 

[ HI IE ^ II H ] 0 0 9 0 

[ 3T IE CD f>S « ] 
[ 0 0 9 0 ] 

fit! taxML-f > ^' 7 3. — ;^ 5:#S.tJ«flii rCDTD^C* f^ti-CE-f"^^ -f COXML-f > ^? 7 =t - 7. 7 
2(4, *;-A^->hy-^^'>^7=ii-X7^>^^y i0 6(Dj;e(/^— ^6^](^T^'^r;^T- 
t59'r^^y^-K?S^tLSo y:7 he'air^-vJ^LV h 1 1 ott;r^-> h!7 — ^'ito^r 

t?:ir^'-b;^r-ts -if - -t^" /-^^-^ i 4tD7"'^<-<;^-<>'-J'7j^"-^ 7 2$-i|s^l. t^v^^-^ 
/ T K u- ;^ tff t * t# S T- # 5 l» ft $ n -I- >- ^ 7 ^ - X 7 -1- 7' ^ y 1 0 6 ^ 
ftt^Bea-^S, RU^e^'v^'V^-;^y-1'7"■7y l O 6(±XCE7""-^-<-xi 0 4coif:7' 

0 4^f5l?f;5£t-S^tit!fi<-C-fe5o tut2'f>'^'-7i-X7'fy^y 1 0 6 
14, — jU^, :y hC?— ^'F^(D^Tc0 7='^N'<;?;c07^yN>1';^-f>'^':7i — (?:»^-g-i;fct±4t^ 
Sifii-l5e^otLfc-r^<'l';^-f>^':7:n-:=^7 2:d5B1»j^$tLS*-A;f. Y V - -ri ^.x ±_ 

— ■'^ f y<4 7. 1 4CDW>H'|*(^tlfe#-r2)=^-V->'V'^ (Cache) t LXm^X- ^ i> . if - 7"' ^< 
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;=!>'fv^^7=:-;^7 2Srl[ffbfci:S^(wf4, T^y^-^^-^'^^^^ — :^? 2 <D — t-^ i)i 4 ^ > 

immm JE 3 4 ] 
imif-Mmmm^ ] m m m 
in^MMmw^] 0 0 9 1 

[ 0 0 9 1 ] 

m 2 1 ^ ^ MP- -rn ii\ M * L < li # 1^ - 4(DT'^<-i'X'r>'^'7rc-x^ig 

7 2 ti jf 61] fii -ft' S o -tf :i (± Jf^ - -i, 7=^'< -Y ^ *5 r , ^ ^< -< ^ -Y v ^ 
■7 :n - ;^ ^ 7 2 /j5 ft < S "J fig tt ^5 2) P> T' & 5 , A *i 6<] d , Bt fJfl a M ti. fc ^ iffl 

tzi^(om-mm<r> X o ^j: - ^ tz m \'i m r :^ ^ n . xmmv'''< 

7.4l^'^y=^~z^l 2roff(fe — ir/h^'i:a555-3!>si£t>n5„ ^W-y" 7. ^ \y ^ -7 :^ — 7 2 
*6<jr-fo5. |i^)16<J/£-7^^-<^'-X XML-r V ^ 7 =c - ;^ >t ffi ^ 5 i i o r , so « ^ -i^ - 

r<jf 7. 1 4 , fIJ g ^ -9- — 7-' ^< -r 1 4 S (± IINORBS. li'IL^ KyU^'ai/'liWag 8 

fife ^ # « 1- s - i: f-i i o r , ftiii l^p ^ f- -^^ 7=^ 7^ 1 4 CO SIS 5> is^ ?i X ' W ;^ -r >- 

.i:-;?,7 2^**ibtL5o HNORBSL XJ-IL^ K /t^ ^i' :t T fe' Jl 9 8 ii 7=" W 

7 2 COM* LV^tTi^^|yljt^5„ 
[ S!4 BR gT IE 3 5 ] 

[ j£ *f * » « ^ 1 an » 

[fTjE*f^rH@«] 0 0 94 

[fT2! 03 ] 
I 0 0 9 4 1 

* lg f^F- S fdl -r - 1 4 Sy W S - -"^ -'W x 1 4 to fc ct? A Jj. fl^ ^Ic 

# ^ s ftiij m tvx . ^1 -r ^ i 4 i± ^ 2 -f v ^ ^ - x r>w ^ i 1 4 x- 35 2 

f- - .^^ r -f X I 4 7=" ^< ^- > 7' -I. - X ^ -a- * 5 i 9 K 5 „ ffi hili 7 ^• 

y-(FC: Function Category) ^ ailR L fc *g , M ^ T - ^< 7 ^< X 1 4 !1 , » pJ ^^J 7 
=f y - t75 J; 9 2 -V- - 7 -f X 1 4 -C i|# a:) 1« * T- =f y - CO -f- ^ -7 ^ - X fe^ Jl 1 

I 6 ^ Pu^ I. ^ -a- t5 -d- 5 □ , Hfj IE m 1 » - ■-■^ 7 X 1 4 HfJ f£ « fli 1:: -r nf- 1/ L 

$r S ft icoTR^ it liTDRW J: 5 * ^' > 7 :n - X |igf ^ 1 1 8 ^ V ^ ^ *d ^i: 

^ 1 ® 1 1 2 -HNl. xmlXML 
a? 2 S 1 1 4 - VCRl. xml 

1^ 3 H 1 16 — VCR l_RecordCategory. xml 

4 1 1 8 - VCR 1 _RecordCategory_OTR. xml 

[ Sli 8R ilT IE 3 6 ] 

[ IT IE ^ ^ » ^[S ] RJ^ » » 

[ IT IF. ^ ^ IS S ^ 1 0 0 9 7 

[fTIE^^fe] ^IK 

[ f T IE CO F*^ ^ 1 

[ 0 0 9 7 ] 

ftfl IE fe^ e W 4^ 7 .'^ X >- :7 31 - X * 7 2 li ^fc CO J; -5 4^ ^> iJ- ^ ^ tr . 

' document file' . C H [iXCF.7-'— ^''< — X.104^fc {i XCF7 — ¥ ^ — 7. 1 0 4C0/< 

->?3 >'gB:5^cojE^tt:Rt/gTaEco«SliEcofci6 1i XML^> - iM^i; ^ftJ^iaSSlS^-YT'cnia 
(DTD) ^r-T/i-cOia^^^rfikfttt-So MIS XCElt i£ cd ti M 4: ST. f> » fc co u ^ v " 5 4 DTD 



CM) 



JP 2002-514797 A5 2007. 12. 6 



y T -i A'^ ^ ^ h ^ r - -e HiJ IE DTDfi RPC. CALL CD ^ <D^^ ^ 4 7" £ ^ & t): ifi ft W i6 
CO INTERFACE. DTD t dm ^ . 

' doc" , ^nfiSl^tt, a it TJ« HiiJ 19 >■ ^ :7 3. - X « ffl *g« ii fy. V- '< 

# ^ ^ 1- ^ „ 

' Service.s_home' , il K ffi g ib . S it p"n , 5{ft f^t ® it « fil J^c ^ li tft ^ S „ 

' Servor_auto' . r. tl- 4£ (*1 5 g ®b ^ iC Sff L T . - * f' ^ J^. ± W Hi Ife 

S ^ffl 4- > y -fe — >- ^ 7 I — ;^ ^TSi", -ffil X tt\ ' server_auto_f ord^e 

' server_samsung_web_site' , ^ tl ^ |i£ ^ CO M it ^ ?± ;c 7' iJ- b t S it L , 

' AVC_commands* RXl' CAL.commands ' , i H (± 0>J X. AV/C:^ t>* CALg- fS ^ fi¥ TC* ^ -5 

Jn^F^Xfci9ff:btL5o tltoT, M tS Ig g {i XCE (Web) M ^ T' (4 i^f < , h^^U^l^ggTT' 
y^ — v'g^CiTcW CAL* fc (3 AV/CT T'U'ir — v'3>'y>' hr>^T'^(n-1'>;5'7=— 

[ ^ If? f T jE 3 7 ] 

[ IT IE ^ ^ # IS 1 mmm 

IM 'aEM^^M B ^] 0 10 0 

I fjif. -Jim] mw. 

I IT IE c E>^J ^' ] 
[01 00] 

RfJ ili t ^ * #: -f- tV {i\ ' service_id' ^fctt' app 1 i c a L i o n_ i n t e r f a c; e_i d ' (4* 

0 4ll'i'^^'7;i:-:?^('>ftLT^m$*xfc^«s:*#|fi£t--5fci»bli, DHCP 
(Dynamic Host Conf i gura t ion Protocol) V 7 h ij7 = T ^ — ^ V h (4 ^ 7=^" ^ T K 

l^xi4t;<■r7:^-y^^^&^5^^#Jl!)laT. huIET \- ^ A ^ ^i- V ^ $r> \i 1)- ~ \^ :^ ti (i. 

^ ^< :^ (D 4 > y ^ ■- :^ \^ MM ^ in. . ^ int^h . UVY'^^T^ — 'J:j^>hX10i± 
' 6^ ''iXCE^ y h ^7 — (Network partial XCE) ' ^ fig -5 ft JC. ^J^ - ul. y h y 

- ^ I' ^ $R |5<J fcHS- ilite ^ in. :^ T c> 7" ^< 'f X A:, lb -tl- y ir ■;/ h S fc ' ^^m^j: XCEx ^' ;^ ( 
Device partial XCF.) ' ^ ^ r"' ^' 7 - ^ 7 2 ^ ^ ^ . f+ 6^ t"^ PjS J$ ^ fff5 
-I- V 7 = — ;^ ^1- tIS fftiJ tP fc J6 W ffi ;t (C ;jD § tt S „ 0iJx.(4'. ' servicc^id' . 

V ^tj^'^m ^ iztzmm^^tiii^^ -y h !7 " y -< ^ 7 - X 7 -r 7' 7 y i o e 

« / T H- u X T- fe 9 ^1 -5 0 » , ft ffl ^ (4 ^' - -< - ;^ T- -tt- - f X ^ ^ r- $ . 

r -fe X T' # 5 „ ^^ o T , ^ -> h 17 - ^ Hu fd 4?. ^^-^ / T K u- X w $a i (? SIS sij ^ n # m 

'media' . ^ 4x 14 fjSJ (J 9^ 3. — ^ iO"' b « G X h U — A , PC DR AM ?i> b R AM , DC^fc 

Tf- 5 „ mi le p« ^' T (4 ^ ^ ix ?t ^ n . fliHW ^ x (4 ^- h "7 - ^' Ji r- 1» ISt ^ ^ ^ 

- © m r -Sr 5t IS -r S XCEt-' — 4^ -< — X ^ -c ^ S „ DVDt^V x ^' co J; 9 /j; rr ?i y 
7=' T ^> b y - ± -c ^ tt s ii# . r X ^ ± x 7° n 7 is S ^ mm-t T' 4 
^ 4 > ^ y ^ - ^ 7 2 (D ■ m A'^ ^ ^ in ^ , WoT, ^f^T^/N'fx^v^'yai-x 
7 2 ;i5 ^ tL 5 iCi' ^ (4 < , f£ ii b t IfP ^> XCE 7=' - — X <5 § 5 o T V 

3 > {B (?> g IS T- 7 7' 7 I) y y H y ^ r ^ - i> = >- h 1 i o (± iff fc ?i; je iff ^ y ^ ^ 

X # , ii L i^- BiT t- ^ ix ^ ii iS ^ -a- 5 . 7"' -f x y 7=' -f T co f+ J)P (4 , ntf IC :y b y — 
i;h - e X ^ je iJP L * i4 Hu BE ^ -y H y - fth. « g ^ K ^ S r t i i5 fa T- 
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'rate' , ^ #i| X fl' , 6 Mb i t s/Se c 4 1 9 . 2 Mb i t s/Sec (75 i 5 7"' ^< >^ 

' protocol ' , -fh\%mt^^ — :^ V ^) - <r> tL iib \c f^t> ti fz ^ \3 hzi/i^^StlSi-So 
^Jx.tf. 6 1 8 8 3/1 3 9 4Sfcf±UlC/IPCDJ;^>tC. — OJit_LcD>^C! V =i J\^t^m^ ^ n 

ms.. s * L i w n h r3 ^5 ii ^ n s „ 

' stream_format' , ^ (i 7^ /I' :^ h y — i=. — 7^ JS^ tJ« t' 7=" si" ^> f i| (73 t 46 

n^r :/ ^ - 3 --y Q 2 \±-Km^fi y y V i)- ^ fi- e 0 A- ^ ikie.X' ^ i> y ± - 

' controls.av* , r H A/ V j< ^' T 1^ «30 fc CO p< - >- f^J > 7 ^ - Sr #t -f 
' F]ow_control ' , ^ f4 ii# ^ 7^ -I* W fc ft CD :J7 ^fe f o T PL AY , STOP, GOTO, RE 

coRDcD j:^!fe7=-'-^';^by-^ildiJ#P^Jiet--r«.„ ^rco^-fera, fif!i:t(ipcy7br:7^r^i^ 

1>-C fiffiS^iA S tLfc. (Embedded) (E^a L T ^ b 4^ V^ „ t k dr 1 f IJ IflJ ® JE $ n fc Dj ® 

B# fiJc 3g 3f? ^ ^ tf ^ i: ^5 T- ^ S , 
'Tuning' . r tLiif^^- = >'^^ffiiJ^lp(^fci6c3'f ^-^^ 7 zn-;^ ^iifjt-f S„ $ij ffll » - 
^ 1 4 (± , ftiij ISP ^ H fijii^T^' 1 4(7:)-YV^':7^-:^(cfiat^^xtm-^--r 

P^^Vi=«*'-< K(EPG: Elect r on ic Program Guide) 7=~"^' Iff ittTJiS-lB^^fc 

' UI control ' , i ^^ x ^ ^ !- it i" ^i ^ 2i t>' > b 7 X h , ;t - -I- :^ *J- 

-r s y ^ — i:. :s. t>* - ;^ (73 J; b /j; fis it fj,y ifli -r -5 f^,> fhy n ^ tt r 7^ y -i^ — g > s 

4 ft-y > ^ 7 :n - ;^ ^ # ta;- ^ S „ 

' Timer.record' , :i 4x li 31 Jg ^ *X Rf tfi ^ 4: * JJ, S fc (' M W ^ T r y a 
^-8 2lc>StbT-tr->' h-rs'7°7-"-^05fcis'j(7W:^i5^:7^-:^^li«-r2>= iS^Wj'jrf'-v 

[ ^aRfTH 3 8 1 

[ ITIE ^ 1^ » H ^ ] BJj W -» 

[nriH*t^riFliSl 0 102 

[ ^ jE (73 [Aj ] 
[0102] 

ffi (73 M .'M -C , if-%m\-i^- -y V V — <; ^ y< 4 ~ f ^< 4 -Sxi ^ IkV- m tP (73 ^1 i6 i' # ?S 1- 

5 fJf} §S ft rfi (73 fill ffl ^ tl t* i- S , ^^-i l^J &r> » ^ & t>' ?^ ?£ i- 5 IS ^ * = X' A J; 

o T , ft 2 «c ?y ^ ^fe fijc -r -5 API ^ w -r s . :i <73 i 9 4^ « -e- , y h v - ^ -C — o 

(73 jj- — -Y ^T"' 1 4 ib» ^ b (C flil (?3 j^;_-^^AN_x y< ^ ^ I 4 IZ XMLia PI # IK t>' tH U (XMLRPC 

: XML Remote Procedure Calls) ^Stt-^^fci^l', #7S-t--5r7°y<ir — .>3V-<V^':7 

_ ft laiiXML-!?-- t' ;^ APTjc: >&r-r S iq^t>'ttj L (cIR ip # X. S . tito-C, *J!5(73Ami± 
XML-y- - e X APICO S'J (73 ^ ^< (Wrapper) |5] 1^ T' & 5 , |S1 1 8 fl , * XCE/XML-t^ - e X 

APiT'7 y^-;(:iffiii9#xibn)t'r y =^ — ^ Mr^. t lt, ^!»f*^(73 cals fc (4 av/cco i -5 

^^C fte (73 1% I& ^ 'fife" L T ± JSK ^ H T y •ir — v- 3 >- :^ „ CALlfjj ^ M ib XMLRPC V 
- ^ 5/ 1- ^ ;t 2. W T ^ n. -C -5 „ 



existing implemenLalion: 

void Dc V i ceCALCommand { i nt command) { 



/* 

create CAL formatled byte string to represent this 

object/method and output to the wire 

*/ 
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CreateCALHormattedByteString (command) ; /* different for 

every protocol*/ 
SendCALBy teStr ing () ; */different for every protocol 



wrapping the XML Service API call: 
void DeviceCALCommanddnt cominand) { 

{ 

/* 

replace CAL implementation with calls to the XML 

S erv i c eAPl 

*/ 

CreateXMLMossage (command) ; /* always the same */ 
sendXMLMessage () ; /* always the same */ 

} 

immti^ 3 9 ] 

I IT TF. <?3 F*] ^ ] 

[mm <Dm'!¥-^j:mm] 

im 1 ] 5g « m 1 « (' -5 :y h O - ^ (D MrM (n ti ^ oy y' a -y m -'C fo 5 , 

im 2 ] -^^ -{ m m R m m mm o:> 1 mmwi m 9k z> m i o) y a ^ m r- h s 
[ia3] ^ifccD^'^-rrv \- 1 1)- ~ ^<v-' 4 ^ ^ ti-^^m ^ - ^-^ 'y h c? 

[1114] iii3cD;i'7-fr>' hy'-^^-^ p^H(.v(-^--'^'r^<4 ^Mr^i^m I mmmm^:^< 
-tzf -y i' m-^^ ^ . 

im 5 ] i'^'CTv h ^< ^ ^ (D m 1 mmmm ^ ^ -t m m X' $j ^ . 

[me] ■^-^<y'^<-f:^Mm<omi mmmm ^-tmm X' ^ ^ ^ 

im 7 ] ^ s.m m m R M m ^ ^ m -r 7^ ^- -y h 9-i^-^-^<f^<-^^(7^m2^ 
m mm^ n<-r y ^ y ^/ mx-h 

[B18] y h u — ^ X- m ft M P3 1^ — 7. ^ S \t W CO — r" ■'■< -< T.'Si.xy- ^ 

y 4 r > V ^ y^ 4 7^ ^ is - ■< yr / \£ r~ :^ ^ =f (T^ -t ^ % \ -^"^^im^ ii^^ 

y o -y ^ mX ^ ^ . 

im 9] ^-7-'^ :t/if'f:t^v'jucom<^mmmm^^-tmmx»yZ>. 

im 1 o] ^- ^y v^ - ^ y'^^^ y^(r>tLi!b<n'&^f—'>i' 7^~-fji'(n-mmmm^m-rm 

ffi r- s „ 

[mi 1] HI ifj, -t^y hl7-^'T'>'-<'f^C3fcs:)eoit#ttT'-^f-r — >^/uco^Ji^ 

^ -r H ffi r- 5 „ 

[mi 2 ] ?/ h - 7^ / W Fn-] T- ^ •> -ir - v' ^ IS :t $ S tr /I. X -Y >■ i?' 7" 

n ^ 1^ r 6 35 1 ^ m m (T^mhH^ m-tmmx h ^ . 

[mi 3] ?^ ■y-t--^*5giti$-lJrS|lll 2t^{^, -StOUx-Yi^i^^^n-y^cOffitO 

^ fit « Ji£ ^ -m T- S . 

[ gl 1 4 ] b y - ^' ^ 7- > h S t/ -y- - ^< 7^ ^ :x TpO f ffi S j-^^ j15 « ^ 3 ^ t£ 

?fj M * ^ i- H) ffi T' 6 . 

[Hi 5 ] y V U ~ -l^ y" y< -< ■< y ^ y^ (D hvm-.^^ -^m-t Z, ^ I ■mifS.Wi- 

[lai 6] m.o:> ^ — y^y-' (D y( > if -7 ^ — :^^^m-scm^ r if -y^-t ^ — ^'^f 
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/■<-f ^T:/y 'jr-->3 1 mmmm o:> mm ^ -t mm X- . 

i 1 7 1 a tfp - ^< / W ;^ t $|J i;^) $ fc - ^-^ X ^-^ 'f t Pnl g|s - r 

8 ] V b 9 - y-? ^ X CO AP I U T- a IS 5/ ^' r- rc; 7' tM * ii 

^ T lit M ^ !s fit -r s XML:/ D b =. m ^ * -m iffi fc 6 „ 
[[11 9 ] - ^< 7=^'< -Y ^ r4] # 4^ ffiij w t# it « * fc « =ir m * -r E! ffi X- 5 „ 
[132 0] i* — Ax"/^.Y;^cofcsb®ffi;ft:ffi:ip°H 

; - ^ t CO r«1 ^ 4r IS! U T- fe ^) „ 

32 ii 7-'^<4:^4i^^y:^-:^-^micMi-^mM(i^mm<j^M:m^mi-mmx-ih 



r- s 



m 2 2] |gi2 i(^)7^^-5.Y;^>fv>?7^-;^^^-C|i^^(7:)3Ri^liE?l^^g^^1-|xli5 

1112 3] m^^^r^^in^y'^<'<^mx'^miBim&rjm$i^m^7ji^mm\X'h^ 



2 4] *?6B^(D^lM,'^t-^efflaR-t?--l^:^^^ffti-SfcJ6ro/'?'5r.; 
b :^ ^ --^ -y h ff^nii>^^fi D ^ h T - ^ ji- n m i ^Mmm ^ ^ T mm X- :h $, . 

in^o:> wl m ] 

10 -t- y b — ^ 

12 ^^^T^'h'r^^^:^ 

14 — ^< 7=' -< 

1 6 iiii it y > ^ 

15 GUi-r-f^^T'^-Y 
20 ■!^-^^ft5lJffil7°n^^7A 

2 2 i?'7>'-i'->/^fi?jw>cd-^ (Gco) itm^-< ^ ^- p^nmm 

24 ^7-YT>'h-r''<>r;=5>U'>'^?'7 

2 6 ^Jffll^tfigx-^' 

2 8 if u y if 

3 0 l5h^^-l'Vi5'7zii — 75. 

32 3^ifJl^^ - K 31 T 

34 T-'-^';^h!J--^N ^j3Ji_^^ — K l> =11 T 



4 0 -t^ - f .^'s « a l-g a^j Jfl y P ^' 

44 mm^^^mity -A- --^ -y h V y ^ 

46 ;>!y-tr — -:;'JEIiS:7'o-;/i' 

4 8 ?i -y-iz: - Xt- mm !& y 1^ -y 

50 yvh«>..ir<?7'l'T>'bfiHit|iyn^^7A 

52. 54, 58. 60 ^^n-^-i? 

56, 62 y - r -y y" =r - Zf 

6 4 7 -I" 7' ^ y -r >^ ;^ 

6 6 a It ^ 

6 8 XMLli OUT 

7 0 XMLH IN 

7 2 XML^ >- 3^ -7 in — ^ 

7 4 XM!.>< — 

7 6 XMLRPC3 — -r -y 

78 -<>-i?7^-;^7in->'^-V 

7 9 Ji-. - is^. ■;/ h-I7-^^Sttl3?ff7'P-;b 

80 ^ — A.:^. 2/K>7 — ^^>-^:7in — ;^7'1':/7!J 

8 2 3iiJ#P^T-7°y'?r-->EiV::^n^^7A=i-K 
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(57) Abstract 

A method and system for performing a ser- 
vice on a iiome networic, by; connecting a first and 
a second home device to the home network; provid- 
ing 3 database including a plurality of application 
interface description data objects, where each ap- 
plication interface description data object includes 
information in a structured format for commanding 
and controlling of a home device by one or more 
other home device connected to the network; the 
second home device accessing a firet application in- 
terface description object for the first home device 
in the database; the first home device accessing a 
second application interface description object for 
the second home device in the database; sending 
control and command data from the first home de- 
vice to the second home device utilizing the second 
application Interface description object over the net- 
work; and sending contiol and command data from 
the second home device to the first home device 
utilizing the first application interface description 
object over the network. Whereby, the flrat and 
second home devices perform said service. 
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Method and Apparatus for Universally Accessible Command and Control 
information in a Networic 



5 Technical Field 

The present invention relates to the field of network systems, and more 
particularly, to home network having multiple devices connected thereto. 

Background Art 

10 A network generally includes a communication link and various devices 

with communication capability connected to the communication link. The 
devices include computers, peripheral devices, routers, storage devices, and 
appliances with processors and communication interfaces. An example of a 
network is a home network for a household in which various devices are 

15 interconnected. A usual household can contain several devices including 
personal computers and home devices that are tv^Dically found in the home. 
As such the term "device" typically includes logical devices or other units 
having functionality and an ability to exchange data, and can include not only 
all home devices but also general purpose computers. Home devices include 

20 such electronic devices as security systems, theater equipment, TVS, VCRs, 
stereo equipment, and direct broadcast satellite services or (DBSS), also 
known as digital satellite services (DSS), sprinkler systems, lighting systems, 
micro waves, dish washer, ovens/stoves, washers/dryers, and a processing 
system in an automobile. 

25 

In general, home devices are used to perform tasks that enhance a 
homeowner's life style and standard of living. For example, a dishwasher 
performs the task of washing dirty dishes and relieves the homeowner of 
having to wash the dishes by hand. A VCR can record a TV program to allow 
30 a homeowner to watch a particular program at a later time. Security systems 
protect the homeowner's valuables and can reduce the homeowner's fear of 
unwanted entry. 
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Home devices, such as home theater equipment, are often controlled 
using a single common control unit, namely a remote control device. This 
single common control unit allows a homeowner to coritrol and command 
several different home devices using a single interface. Thus, may 
5 manufacturers have developed control units for controlling and commanding 
their home devices from a single interface. 

One drawback associated with using the remote control unit to 
command and control home devices is that it provides static and command 
10 logic for controlling and commanding each home device. Another drawback 
associated with using remote control units is that known remote control units 
cannot control a plurality of diverse devices, and more particularly, cannot 
control a plurality of devices having different capabilities to communicate with 
each other In order to accomplish tasks or provide a service. 

15 

in conventional network systems a user provides commands using a 
remote control unit or device control panel. Once the user ceases, there is no 
controller unit or device in the network to provide commands for automatic 
operation. After a user initially controls and commands a first set of devices, 

20 conventional systems do not provide a mechanism for the first set of devices 
to automatically communicate with a second set of devices in the network as 
necessary in order to accomplish tasks without direct user control and 
command of the second set of devices. Further, conventional systems do not 
provide an efficient method for various network devices to obtain information 

25 about other network devices in the network for command and control. 

There is, therefore, a need for a method and a system which provides 
dynamic control and command devices in a home netwoii<. There is also a 
need for such a method and system to provide the ability to control a plurality 
30 of diverse devices having different capabilities to communicate with each 
other in order to accomplish tasks or provide a service. There is also a need 
for such a method and system to provide the ability for various networit 
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devices to automatically command and control other various network devices. 
There is also a need for such a method and system to provide universally 
accessible command and control information for inter-device communication. 

5 Summary of the Invention 

The present invention satisfies these needs. In one embodiment the 
present invention provides a method and system for performing a service on 
a home network, by: connecting a first and a second home device to the 
home network; providing a database including a plurality of application 

10 interface description data objects, where each application interface 
description data object Includes information in a structured forniat for 
commanding and controlling of a home device by one or more other home 
devices connected to the network; the second home device accessing a first 
application interface description object for the first home device in the 

IS database; the first home device accessing a second application interface 
description object for the second home device in the database; sending 
control and command data from the first home device to the second home 
device utilizing the second application interface description object over the 
network; and sending control and command data from the second home 

20 device to the first home device utilizing the first application interface 

description object over the network. Whereby, the first and second home 
devices perform said service. 

in one version of the invention, the first home device stores first 
25 application interface data therein, and the second home device stores second 
application interface data therein. The database is formed by querying the 
first and second home devices to transfer said application interface data for 
the first and second home devices to the database dewce. The database can 
be stored in a database device and connected to the network for universal 
30 access by network dewces. In that case, the first application interface 
description object for the first home device can be provided from the data 
base to the second home device over the network. Further, the second 
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appiication interface description object can be provided from tiie data base to 
the first liome device over tlie networlc. 



Furtiier, tinree or more home devices can be connected to the network, 
5 wherein at least one home device accesses the database to query the 
application interface description objects of a plurality of home devices for 
sending command and control data to the plurality of home devices over the 
network. Each application interface description object can include data in a 
structured fomiat. The structured format can include XML format. 

10 

Brief Description of the Drawings 

These and other features, aspects and advantages of the present 
invention will become better understood with regard to the following 
description, appended claims and accompanying drawings where: 
15 Figure 1 shows a block diagram on an embodiment of a network 

according to one aspect of the present invention; 

Figure 2 shows the block diagram of Figure 1 in an example device 
control and communication scenario; 

Figure 3 shows a block diagram of an example home networit system 
20 acwjrding to the present invention which includes a plurality of client and 
server devices; 

Figure 4 shows a block diagram of example embodiments of a client 
device and a server device of Figure 3; 

Figure 5 shows example embodim^ts of client devices; 
25 Figure 6 shows example embodiments of server devices; 

Figure 7 shows a block diagram of two example networked server 
devices capable of communication with, and control of, one another; 

Figure 8 shows a block diagram of an example architecture of an 
audio/video (fiJV) model including examples of a source server device, a sink 
30 server device and a client device in a network; 

Figure 9 shows another example audio/video (AA/) model; 

Figure 10 shows an example capabilities data table for a network 
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device; 

Figure 1 1 shows an example attribute data table for a network device; 

Figure 12 shows an example configuration of building blocks for 
generating command messages among networked devices; 
5 Figure 13 shows another example configuration of the building blocks 

of Figure 12 for generating command messages; 

Figure 14 shows three examples of interaction among networked client 
and server devices; 

Figure 15 shows an example block diagram for definitions of API 
10 extensions of networked device interfaces; 

Figure 16 shows an example architecture for a server device 
application accessing the interface description document of another server 
dewce; 

Figure 17 shows another example inter-device contnal architecture 
15 between a controller server device and a controlled server device; 

Figure 18 shows an embodiment of an XML protocol providing a Web 
standard common middleware layer in a communication stack at the API level 
between networked devices; 

Figure 19 shows another embodiment of sen/er device to server device 
20 command and control architecture; 

Figure 20 shows the relationship between a device interface library and 
consumer electronics definition data base for home devices; 

Figure 21 shows hierarchal form of an embodiment of a device 
interface definition; 

25 Figure 22 shows an example of layers in device interface definition of 

Figure 21; 

Figure 23 shows a command transmission and interpretation process 
between a sender and receiver device; and 

Figure 24 shows an example table of a partial list of packet t^es and 
30 formats for providing translation services according to an aspect of the 
present invention. 
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Detailed Description of the Invention 

In one aspect, the present invention provides inter-device 
communication in a network such as a home network. As home devices 
become more intelligent and can share Information, inter-device 
5 communication allows a user to interconnect devices in a network to take 
advantage of the infonnation sharing capabilities of those devices. As such, 
inter-device communication plays a crucial role in affording a user with the 
ability to fully and flexibly utilize the networked devices. 

10 Referring to Figure 1, in an embodiment of the present invention, a 

network 10 Includes at least one dient device 12 and at least one server 
device 14 Interconnected via a communication link 16. The communication 
link 16 can include a 1394 serial bus providing a physical layer (medium) for 
sending and receiving data between the various connected home devices. 

15 The 1394 serial bus supports both time-multiplexed audio/video (AA/) streams 
and standard IP (Internet Protocol) communications. In certain embodiments, 
a home network uses an IP network layer as the communication layer for the 
home network. However, other communication protocols could be used to 
provide communication for the home network. 

20 

Each client device 12 may communicate vwth one or more server 
devices 14 in the network 10. Further, each server device 14 may 
communicate with one or more other server devices 14, and one or more 
client devices 12, in the network 10. Each client device 12 can include a user 

25 communication interface including input devices such as a mouse and 

keyboard for receiving user input, and a display for providing a control user 
Interface for a user to interact with the networked devices. The user interface 
can include a graphical user interface (GUI) display 18 for providing 
infonnation to the user. Referring to Figure 2, as defined herein, each server 

30 device 14 provides a service for the user, except control user Interface, and 
each client device 12 provides control user interface for user interaction with 
the network 10. As such, only client devices 12 interact directly with users. 
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and server devices 14 interact only with client devices 12 and other server 
devices 14. Example services can include MPEG sourcing/sinking and 
display services. 

5 Figure 3 shows a block diagram of an example home network 1 0 that 

includes a plurality of client devices 12 and a plurality of server devices 14. 
Each server device 14 may include hardware as a resource in the network for 
providing services to the user. Further, each server device 14 may store a 
server or service control program 20 for controlling the server hardware, and 
10 include a graphical control object (GCO) user interface description 22 for user 
interface with the server control program 20 as shown in Figure 4. 

For control between a controlling client device 12 and a controlled 
server device 14, the client device 12 accesses the GCO 22 of the server 

15 device 14 by, for example, transferring the GCO 22 from the server device 14 
to the client device 12 over the network. The client device 12 then uses the 
transferred GCO 22 to create a control user interface GUI 18 for the user to 
communicate wnth the control program 20 of the server device 14 from the 
client device 12 over the network. The user provides command and control to 

20 at least the control program 20 of the server device 14 from the client device 
12. 

Storing the GCO 22 of each server device 14 in the server device itself 
may reduce the processing and storage requirements of the dient devices 12 
25 in networks vnth several server devices 14. Further, storing the GCOs 22 in 
the server devices 14 may allow each server device 14 to provide its own GUI 
look and feel to the user, and allows for modification or updating of the GCOs 
22 without modifications to client devices 12. 

30 Referring to Figure 4, to provide command and control between a 

client device 12 and the server device 14, in one embodiment, the client 
device 12 can include a renderer 24 for displaying a GUI 18 using a GCO 22 
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stored in the client device 12 or transferred to the client device 12 over the 
network from a desired server device 14. For example, in an initial device 
selection phase, the client device 12 can fetch the GCO 22 of at least one 
server device 14 over the network, and the renderer 24 displays a GU1 18 
5 using the GCO 22 for controlling the server device 14. Preferably, the GU1 18 
is customized to the server device 14 and can Include a built-in command set 
for controlling the server device 14. 



In addition, the GUIs 18 of various server devices 14 may include 
10 commonalities such as: (1) a common GCO model type for the client device 
renderer 24 to display GUIs 18, (2) common communication protocols for 
transferring the GCOs 22 from various server devices 14 to the client device 
12, and (3) common communication protocols for GUI interaction from the 
client device 12 to the control program 20 of the corresponding server device 
15 14, wherein the client device 12 does not require a built-in knowledge of a 
particular server device 14 being controlled. 



Referring still to Figure 4, a server device 14 may include one or more 
server control programs 20 to control the server hardware for pnaviding a 
20 service. The GUI interface 18 from the GCO 22 of the server device 14 
provides interface to the server device control programs 20. The server 
device 14 may also Include control state data 26 indicating the control status 
of the server device 14 and server device hardware in providing a requested 
service. 

25 

For example, the control state data 26 can include the status of control 
information in the GUI 18 for the server device 14, such as timer setup for a 
recording action in a VCR server device. The control state data 26 Is stored 
in the controlled server device 14, and displayed to a user through the GUI 18 
30 of the server device 14 at the controlling client device 1 2, for user control of 
the server device 14. Preferably, the controlling client device 12 for displaying 
the GUI 18 of the server device 14 does not retain knowledge of the control 
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state data 26 for the controlled server device 14. 

Each server device 14 can be controlled by one or more client devices 
12. As such, the control state data 26 stored in the server device 14 includes 
5 status of the information in the GUI 18 of the server device 14 at each of the 
controlling client devices 12. For example, when the user controls a server 
device 14 using a first client device 12, upon completion of the user control, 
the information in the GU1 18 of the server device 14 at the first client device 
12 is saved by the server device 14 in the control state data 26 of the server 
10 device 14. 

Alternatively, while the user is interacting with the GU1 18 of the server 
device 14 at the first client device 12, the control state data 26 of the server 
device 14 is updated with the fnfomnation in the GUI 18 of the server device 

15 14 at the first client device 12, and upon completion of user control, the 
control state data 26 is retained in the server device 14. When the user 
controls the server device 14 using a second client device 12. the control 
state data 26 is made available to the user via the GU1 18 of the server device 
14 at the second client device 12 for further control. The user can also use 

20 the first client device 12 at a later time to control the server device 14, 

whereupon the control state data 26 is made available to the user via the GUI 
18 of the server device 14 at the first client device 12 for further control. The 
server device 14 can also include a clock 28, or maintains the current time, to 
allow time delay action based on time or clock input from a user, as described 

25 beiow. 

A client device 12 and a server device 14 can be physically bundled 
together as one unit sudi as a DTV. In that case, the server device 14 
includes a control program 20 for controlling the server hardware, and the 
30 client device 1 2 provides control user interface to tiie sen/er control program 
20 for control and command of at least the server hardware. Figure 5 shows 
examples of client devices 12 that may include: (1) a PDA(RemoteC) for 
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displaying a GUI, (2) a DTV{STB) for displaying a GUI and including a sink 
server comprising audio and/or video program streak destination server, and 
(3) a PC for displaying a GUI and including at least one server device for 
providing multiple services. Hardware and executables in a DTV or PC client 
5 device can also be controlled by other client devices. Figure 6 shows 
example server devices 14, including: (1) a DVDP SmartCard as a source 
server device, (2) an Audio Amplifier as a sink server device, (3) a DVCR as 
either a source or a sink server device, and (4) a Management Server for 
managing remote server devices. The Management Server can be included 
10 in a DBS-STB, Cable TV-STB, or ATSC-STB, for example. Such devices 
include a Management Server for local control or management of the internal 
workings of the STB. Further, external servers accessed through an external 
network can be utilized by local client devices for services such as 
Video-on-Demand, Enhanced-TV, and Internet commerce, for example. 

15 

Referring to Figure 7, communication and controi between two server 
devices 14 is accomplished by the control programs 20 of the server devices 
14 communicating command and control data therebetween. A server device 
14 can control one or more other server devices 14 over the network. And, a 

20 server device 14 can be controlled by one or more server devices 14, and by 
one or more client devices 12. Further, a user can utilize a client device 12 to 
control and command a first set of server devices 14, and the first set of 
server devices 14 can automatically command and controi a second set of 
server devices 14 without user involvement, as necessary to perform services 

25 to the user. 

For example, for automatic time-delay operation, a user can "log on" to 
a client device 12 to control a first set of server devices 14 and specify 
desired services. The user ttien "logs off' from the client device 12. The first 
30 set of server devices 14 perform communication and control among 

themselves, and at a later time, one or more of server devices 14 in the first 
set automatically control a second set of server devices 14 as necessary to 
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coliectively provide the desired services without user involvement. 

Figure 7 shows example embodiments of two server devices 14 
capable of communication with, and control of, one another. Each server 
5 device 14 includes a control program 20, a clock 28 and control state data 26 
described above. Each server device 14 can also include a GCO 22 for the 
server device 14 to be directly controlled by a client device 12. However, a 
GCO 22 does not need to be included In a server device 14 that is not 
directly controlled by a client device 12 and only communicates witii other 

10 server devices 14. Each server device 14 also includes a command 
language (CL) interface 30 and a library of commands. The library of 
commands includes the commands that the server device 14 utilizes to send 
and receive information for providing its service. However, a command 
language is not necessary for user control as shown In Figure 4 and 

1 5 described above. 

Figure 8 shows an example audio/video (fiJV) model including a source 
server device 14, a sink server device 14 and a client device 12 in the 
network. The source server device 14 includes a control program 20 for 

20 controlling data stream source hardware 32 of the source server device 14, 
and the sink server device 14 Includes a control program 20 for controlling 
data stream sink hardware 34 of the sink server device 14. In an example 
operation, a user utilizes the client device 12 to control the source server 
device 14 to start the data stream source hardware 32, and to control the sink 

25 server device 14 to start the data stream sink hardware 34. Upon initiation of 
data transfer from the data stream source hardware 32 to the data stream 
sink hardware 34, the user can relinquish the client de\flce 12. Alternatively, 
tile user can program the initiation of the data transfer for a fuhjre time and 
relinquish the client device 12. Thereafter, the data stream source hardware 

30 32 of the source server device 14 and the data stream sink hardware 34 of 
the sink server device 14 automatically initiate the data transfer at the time 
programmed by the user. 
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For example, the data stream source hardware 32 can include a 
Tuner-Access Device such as a Direct Broadcast Satellite (DBS). A DBS is a 
muiti-channei alternative to cable television and provides cable-like television 
programming directly from satellites on small (18 inch to 3-foot diameter) 
satellite dishes. With DBS, several standard analog television signals are 
digitally compressed onto a single satellite ti^nsponder thereby allov\flng up to 
200 or more channels receivable witii a dish pointed at a fixed position In the 
sky. The data stream sink hardware 34 can Include a Digital Video Cassette 
Recorder (DVCR) which comprises s digital VCR that is able to decode 
compressed digital video signals on playback. The user provides command 
and control data including "time-delay record" event data for the DVCR and a 
"time-delay select a program" event data for the Tuner-Access Device. After 
the time-delay, the Tuner-Access Device selects the desired program, and 
sources program data to the DVCR which receives and records the program 
data v^thout further control actions from the user. 

Figure 9 shows another example audio/video (AA/) model including at 
least a source server device 14 SERVER1, a sink server device 14 SERVER2 
and a client device 12 in the network 10. The client device 12 includes a 
session manager 36 with a user interface for displaying selection information 
for a user to select and control the server devices 14 SERVER1, SERVER2 
and ottier server devices 14 such as SERVER3 and SERVER4 (not shown). 
The selection information can include iconic symbols designated as Servl , 
Serv2, Serv3 and Serv4 in the session manger 36 for a user to select the 
server devices 14 SERVER1, SERVER2. SERVERS and SERVER4, 
respectively. The source sever device 14 SERVER1 can include a DVCR 
and the sink server device 14 SERVER2 can include a 1/2DTV. 

In one example operation, upon selection of the server devices 14 
SERVER1 and SERVER2, the client device 12 transfers the GCO 22 of each 
server device 14 to the client device and displays a corresponding GUI 18 for 
each of the server devices 14 SERVER1 and SERVER2. The user can 
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interact with the GUI 18 of each server device 14 to provide command and 
control to the corresponding server device 14 for service. Each server device 
14 can provide service atone or in combination with other server devices 14. 
Further, the session manager 36 transfers control state data 26 between the 
5 GUIs 1 8 of the server devices 14 in the client device 12 as necessary for the 
corresponding server devices 14 to perform a service. Based on the user 
command and control information, two or more of the server devices 14 can 
communicate command and control information therebetween to provide a 
user requested service. 

10 

The session manager 36 can include a software agent which functions 
to access and display available home network services provided by various 
server devices 14 in the network 10. The software agent can additionally 
match the capabilities of various server devices 14 in the network 10 and 
15 display selection information for only those server devices 14 that have 
compatible capabilities. Further, the session manager 36 can match the 
selections made in the GU1 18 of one server device 14 to the selections in 
GUI 18 of another server device 18 to help the user provide meaningful 
command and control information to the server devices 14. 

20 

In another example operation, the session manager 36 executes the 
softvrare agent which searches the network and discovers the server devices 
14 connected to the network. The software agent also accesses capabilities 
data stored in each server device 14 to determine the capabilities of the 
25 server devices 14 and provide infomnation about those capabilities to the 
user. The session manager 36 then displays the selection icons Servl, 
Serv2, Serv3 and Serv4 for the server devices SERVER1, SERVER2, 
SERVERS and SERVER 4 as shown in Figure 9. 

30 The session manager 36 initially enables all the selection icons Servl , 

Serv2, Serv3 and Serv4 to allow the user to select from among all four 
selection icons. After the user selects the server device SERVER1 by clicking 
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on the Serv1 selection icon, the session manager 36 determines that the 
server devices SERVERS and SERVER 4 are incompatible in capability with 
the server device SERVER1. As such, the session manager 36 disables the 
selection icons Serv3 and Serv 4 for server devices SERVERS and 
5 SERVER4, respectively. The user can then click on the icon Serv2 to 
command and control the server device SERVER2. 

As the user interacts with the GU1 18 of a selected server device 14, 
control and command information input by the user into each GU1 18 provide 
1 0 additional capabilities infomiation which affect further server device selections 
by the user. For example, if a VCR server device 14 is selected, further 
action by the session manager 36 in enabling or disabling selection icons for 
other server devices 14 is affected by a user decision to play or record. 

15 Each server device 14 in the network has one or more service 

capabilities as discussed above by way of example with reference to the 
server devices in Figure 9. Each service capability includes sourcing or 
sinking of information. For example, a TV has the sinking capability of 
receiving video and audio streams, a VCR device can source (transmit) and 

20 sink (receive) video and audio signals, and a PC may be able to transmit and 
receive video, audio and data. Each sourcing capability has a 
complementing, and compatible, sinking capability. Similarly, each sinidng 
capability has a complementing, and compatible, sourcing capability. For 
example, a video output capability of one de\nce is complemented by a video 

25 input capability of another device. 

Since each device 14 can be a source or sink for several different 
services on the network, each device 14 stores a capabilities data table 
(Capabilities Table 1) as shown by example in Figure 10. The first column of 
30 Table 1 identifies the service capabilities of a device 14, and the second 
column identifies whether the device 14 is a source or a sink for a 
corresponding service in the first column. Using the capabilities data Table 1 , 
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new services can be implemented while maintaining compatibility with older 
devices. For example, if a new service is developed that is compatible with 
an older service, both the new and the old service can be entered into the 
capabilities data Table 1 for a device implementing the new service, whereby 
5 the implementing device remains compatlbfe with older devices using the old 
service. 

In one implementation, a Device Manager conducts a matching or 
comparison of device source and sink services. For example, the De\nce 
10 Manager can be implemented as a software agent to compare the capabilities 
or properties of various de\nces 14 and locate devices 14 vwth matching 
capabilities. For example, In a case where the service is a media stream from 
a first device 14 across the network to a second dewce 14, tiie Device 
Manager compares the capabilities of the first and second devices 14 to 
1 5 assist the user in making a sensible selection of the second device 14 which 
is compatible with the capabilities of the first device 14. The following is an 
example list of sen/ice capabilities for an embodiment of a server device 14: 
Strea m_f o rm at_video_d v 
Stream_format_video_mpeg2tpt 
20 Stream_format_video_dsstpt 

Stream_format_video_mpeg2pes 
Stream__format_video_mpeg210801-tpt 

Each device 14 can further store an attribute data table (Attribute 
25 Table 2) including pertinent attributes of the device, shown by example in 

Figure 1 1. A name and a value define each attribute within Table 2. Though 
character lengths are shown in Table 2, they are not required. The attribute 
data is available to other devices 14 on the network 10 to facilitate 
interoperability and to store device information. For example, a Device Page 
30 as described below uses the Attribute Table 2 to store the device name. 
Other fields can be added to the attribute data Table 2 as necessary. 

In the user-to-client device control model described above, attribute 
data can be displayed on the GUI page of the server device 14 at the client 
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device 1 2. Alternatively, a second level device information home page can be 
utilized to display said attribute data. Further, the attribute data in the form of 
a text or Extensible Markup Language (XML) file can be accessed by a 
software agent. For the device-to-device control model, the attribute data for 
5 the controlled device is stored in the device interface application interface. 



The Device Location attribute field in the Attribute Table 2 is used to 
store the location or group for each device 14. The Device Type attribute 
field specifies the device type, such as VCR, DVD, DTV, Camcorder, PC, 
Security System, etc. for the particular device 14. The Device Type attributes 
field is used to select a default device icon to represent the device \Anthfn the 
Dewoe Page if the device itself does not supply one. The Atbibute Table 2 
can include multiple entries for the Default Source and the Default Sink 
attributes fields. Each such entry represents a different default source or sink 
device 14 for each data type handled by the device 14. 

Preferably, the capabilities and attributes data are packaged into 
structured data using a hierarchical language. This provides a common 
method of retrieving the capabilities and attributes data that are used for other 
purposes such as in GCO transfer and server device-to-server device control. 
As an example, the attributes data can include the following structured data 
fonnat: 

<DEVICEATTRIBUTES> 

<ATTR!BUTE name=DeviceManufacturer value="Samsung 

lnc."> 

<ATTRIBUTE name=Manufacturer URL 
value=www.samsung.com> 

<ATTR!BUTE name=Manufacturerlcon value="logo.gif'> 
<ATTRIBUTE name=DeviceName value- 'Samsung DSS"> 
<ATTRIBUTE name=DeviceModel value="SCH1900"> 
<ATTRIBUTE name=DeviceType value=DDS> 
<ATTRIBUTE name=DeviceLocation value- 'Livingroom"> 
<ATTRIBUTE name=Devicelcon vatue="device.gif '> 
<ATTRIBUTE name=DevlceAddress value=105.144.30.17> 
</DEVICEATTRIBUTES> 
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As an example, the capabilities data can include the following 
structured format: 

<DEV!CECAPABILITIES> 
5 <CAPAB1LITY type=MPEG2 va[ue=Source> 

<CAPAB1LITY type=MPEG2 value=Sink> 
<CAPABILITY type=MPEG3 value=Source> 
<CAPABiLITYtype=MPEG3 vaiue=Sink> 

</DEVICECAPABILmES> 

10 

An application interface language is utilized to allow different server 
devices 14 to perfonn device-to-device control, including sever device-to- 
server device control. The application Interface language includes command 
languages, and can be described using XML, as detailed below. TTie control 

15 program 20 of one server device 14 remotely controls the control program 20 
of another server device 14 over the network, without using GUIs 18 or user 
involvement. An example of device-to-device control is automatic operation. 
A user initially provides control through a client device 12 for a desired 
service, and subsequently two or more server devices 14 automatically 

20 communicate and control one another without further user interaction to 
provide the service. 

Referring to Figures 12 and 13, preferably a standard application 
interface language is utilized to allow interoperability among various control 

25 programs 20 in various server devices 14. in one embodiment, the standard 
application interface language includes the following building blocks: (1) 
functional specification of service 40 such as in a service function database, 
(2) a block where elements of a message are composed 42, (3) industry 
standard format 44, (4) message compression 46, and (5) message string 

30 construction 48 to output structured message data. 

Figure 12 shows an example configuration of the building blocks to 
perform the function of generating command messages. Each message item 
is composed from the functional specification of service and standardized by 
35 selecting an industry standardized compressed form (Hex) label for the 
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message item. A group of such message items are assembled to create a 
complete command string. Existing command languages such as CAL and 
AV/C operate as shown in Figure 12. However, such command language 
mechanisms specify binary or hex code messages and system operation on 
5 physical devices on the physical interface, and are based on hardware 

specifications. Therefore, such command languages may be less desirable 
for a network layer based control mechanism where a control system 
specification includes naming, addressing, device capability discovery, 
communication language and command messages at the application level 

10 software level, where one software application program 20 in a controller 
device 14 locates and controls another software application 20 program in a 
controlled device 14 over the network 10. Said control mechanism Is more 
suitable for devices such as digital appliances Including appliances (e.g., 
DVCR) as well as multi-purpose, multi-application devices such as 

15 computers. 

Figure 13 shows a preferred example configuration of the building 
blocks of Figure 12 to perform the function of generating command 
messages. In Figure 13, the positions of tiie industry standard format 44 and 

20 the message compression 46 are different than in Figure 12. A number of 
textual standard forms are selected from the functional specification service 
40 to make a complete message. Later the message may be compressed by 
a lower layer of the protocol stack. Figure 1 3 represents a method of 
performing service or device command and control for consumer electronics 

25 (CE). Message composition can be defined by the XML standard s^tax and 
compression can be performed by anotiier protocol layer such as HTTP. A 
command interface language is utilized at the application software 20 
interface level, rather than lower hardware levels. As such, the network 
protocol stack is governed by commands in said language, and each of a 

30 controller device 14 and controlled device 14 can be viewed as integrated 
components of the network for message transmission therebetween. 
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Referring to Figure 14, three different instances of interaction among 
client devices 12 and server devices 14 are shown. In the first instance "A", a 
human user communicates with a remote service application "S", The user 
utilizes a browser in a client device 12 as the user interface, wherein the 
5 browser controls service programs 20 in the service application "S" and 

receives response in Hyper Text Markup Language (HTML) or XML formats. 
A secondary server is included with the browser to accept XML based 
asynchronous command message postings. For example, for a DVCR the 
secondary server 14 can accept command messages such as "VCR FAILED: 

10 TAPE BROKE." A software agent including a browser can be utilized to 
display the command messages for a user In the browser's GUI for later 
attention by the user and control of the DVCR. Preferably, an XML based 
client device 12 includes an HTTP1 .1 server capability to respond to 
command initiated elsewhere for server device to sen/er device command 

15 and control. 

In the second instance "B", the user is replaced by a software client 
control program 50. The software client control program 50 generates XML 
based command postings to the service application "S" and receives back 
20 XML command postings. And, in the third instance "C", the software client 
control program 50 is replaced by an application such a server device control 
program 20, wherein commands and responses are exchanged between two 
service applications 20. In that regard, instance "B" is a special case of 
instance "C" with a null service. 

25 

An application interface language based on XML is used for control 
between a first server device 14 and a second sever device 14 (device-to- 
device or service-to-service) for devices or services that are world wide web 
(Web) enabled and Internet enabled. The application interface language is 
30 based on the Web standard, middleware layer. In one embodiment, device- 
to-device control includes remotely controlling the control program 20 or 
Application, in one server device 14 from another server device 14 in the 
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network 10. As such, the interfaces (API) to such Applications 20 are made 
available over the network using API extensions. Preferably, the API 
extensions utilize a standard format, such as an XML-based interface, to 
provide overall tnteroperablllty. 

5 

Referring now Figure 15, there is shown block diagram definitions of 
API extensions for a first Application A, designated as Service A, and a 
second Application B, designated as Service B, communicating over the 
network 10. For example, the Service A can be the control program for a first 
10 server device A in the network, and the Serwc© B can be the control program 
for a second server device B in the network. The server device B sends 
commands to the server device A. For this example, the first and second 
service devices A and B can include CE devices. 



15 Referring to the API extensions for the Service A, the first upper-most 

block 52 provides a comprehensive definition or data base of CE objects and 
methods using English words to describe CE devices. The comprehensive 
definition or data base can also be in C, XML or other fomnats capable of 
representing objects and their respective methods. The comprehensive 

20 definition or data base utilizing XML is termed XCE definition. The second 
block 54 provides a format for representation of an API in XML form for all 
devices 14, designated as an interface data type definition INTERFACE. DTD. 

A software agent, designated as Tool A, utilizes a subset of the XCE 
25 definition for Sen/ice A, and uses the interface data type INTERFACE.DTD 
for Sen/ice A to create an XML form document, INTERFACE-A.XML. The 
document INTERFACE-A.XML describes ttie objects and methods supported 
by the Service A according to the document type definition INTERFACE.DTD 
for Service A. Other data type definitions can also be used to create the 
30 INTERFACE-A.XML document. 



The software Tool A also creates a look-up table 56 to convert from 
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XML messages from Service B on the network interface, to API definitions for 
Service A, programmed in C for example, and complied to executable binary. 
Preferably, the look-up table 56 is created at compile time, whereby during 
run-time, incoming XML form method messages (commands) from Service B 
5 are converted to the API format created by the complied application C code 
for Service A. The look-up 56 table provides run-time translation of XML 
object method calls from Service B into device native language calls for 
Service A. The look-up table 56 is complied with the device control program 
20 for local execution on the server device A for Service A. 

10 

The INTERFACE-A.XML can be used by Se/v/ceiA for validity checks 
if it encounters an error in a received message. Tlie INTERFACE-A.XML can 
also be used by a foreign Application such as Service B to determine tiie 
message fonnat for Service A before communicating with Service A. 
15 Further, if a message from Service B to Service A causes an error, Service B 
can access the INTERFACE-A.XML document to diagnose the error. 

Referring to the API extensions for the Service B, the first block 58 
provides a comprehensive definition or data base of CE objects such as the 
20 XCE definition for Service A above. The next block 60 provides a language 
definition for making XML form method (command) calls to remote API 
services or devices such as the API for Service A. The language definition is 
a document type definition Method Request CALL.DTD which describes 
interaction with objects on the network. 

25 

A software agent, designated as Tooi B, utilizes at least a subset of the 
objects and methods in the XCE definition for Service B and the CALL.DTD 
document, to generate a look-up table 62 for converting commands from a 
complied C program code for Service B into XML form method requests. As 
30 such, the look-up table 62 provides conversion between a method invoked by 
Service B (e.g., "PLAY") and the XML document or message that carries the 
method call across the network interface to Service A, for example. The 
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subset of the XCE definition used by software Tool B depends on the extent 
and nature of use of the network. For example, the subset can be selected to 
provide global or restricted use of all available sen/ices on a home network, 

5 Therefore, the API extensions provide for communication between 

various devices on the network using XML. In the example above, the 
program code 20 for Service B generates method calls to an API, and the API 
calls are converted to XML form to comply with the Web/Internet standard 
XML for inter-device communication. The XML method calls (messages) are 

10 sent to Service A over the network, and Service A reconverts the XML 

method calls from the network Interface to program code API definitions for 
Service A. This conversion and re-conversion provides Web/lntemet 
compatibility for diverse devices in the network with program code APIs which 
would otherwse require binary compatibility between different devices. 

15 Examples of the XML interface blocks utilizing the block diagrams in of Figure 
1 5 are shown below. 

interface . dtd 

20 

rules for describing an object interface in xml 

25 <i ELEMENT paramater #PCDATA> 
<!ATTLIST paramater 

Type CDATA #RBQUIRBD 

30 <tELEH£m- method t#PCDATA, (parameter) +) > 

<!EliEMBNT method (ttPCDATA, (method) +) > 

35 interface . h 

example object interface in c 

40 /* object */ 



typedef struct Stream { 
int id; 
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}; 

/* methods */ 

5 void StreamPlay (int id, int speed) ; 
void StresmStop (int id) ; 



interface . xml 

10 

the same object in xml using ruels of Interface . dtd 



<obj ect>StreaTn 
15 <method>Play 

<parameter type= " int " > id< /parameter > 
<parameter type=" int" >speed< /parameter > 
</method> 
<methods.Stop 

20 <parameter type=" int">id</parameter> 

< /methods 
<o!bject> 



25 call. dtd 

rules for describing a c function call in scml 



< lATTLIST 



parameter #FCDATA> 
parameter 

value CDATA ^REQUIRED 



method 
object 
call 



(#PCDATA, (parameter) +) > 
(ttPCDATA) > 
(object, method) > 



controller. c 

example controller command in < 



StreamPlay (OxOlae, 500) ; 
50 [ 



55 



call .xml 
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the same command in xml using call.dtd 
< ! - - example to play < 



<call> 

<object>Stream</ob j eat> 
<method>PlaY</method> 

parameter valufi= " SOO " >speed<: /parameter > 
</call> 

Further, the above provides examples of interface definitions 
INTERFACE.DTD and CALL.DTD used to create description documents of 
available services, INTERFACE.XML, described above. The CALL.DTD 
definition includes a rule set for generating method call or function call 
message such as XML Remote Procedure Call (RPC) or XMLRPC 
messages. The CALL.DTD definition describes an output interface of a 
controller service 14. In a home network, for example, INTERFACE.XML 
represents the services available on the home network. The available 
services are a subset of the entire services in the CE space. 

In a One-Touch-Record (OTR) scenario, a user Is In control of a 
Tuner-Access-Device such as a Satellite STB. The user controls the tuning 
using an Electronic Program Guide (EPG) such as a graphical user interface 
representation of program listings. OTR record provides the user with a 
service including selection of a future program from the EPG for recording 
without the user accessing the VCR graphical user interface to program the 
VCR for a Time Delayed Recording. OTR automates the control of the VCR. 
Below is an example control list of actions in OTR.XML: (1) StreamOpen = 
play the selected program stream output to the network from a Satellite STB; 
for OTR this control is local to the STB device; (2) StorageOpen = open a 
storage service; and (3) StorageRecord = Send the Record command across 
the network to the VCR. 



call.dtd 
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rules for describing a c function call in xml 



< ! ELEMENT parameter #PCDATA> 
<1ATTLIST parameter 

value CDATA #REQUIRED 



<! ELEMENT method {#PCDATA, (parameter) +) > 

< ! ELEMENT ob] ect { # PCDATA) > 

<!ELEMENT call {ob ject, method) > 



interface . dtd 

example for describing an object interface in xml 



< ! ELEMENT parameter #PCDATA> 
20 < ! ATTLIST parameter 

value CDATA ttREQtJIRED 



<! ELEMENT method {#PCDATA, (parameter) +} > 

25 <i ELEMENT object {#PCDATA, method* ) > 



interface . xml 

this document describes various CE services offered 
subset of the whole CE space. 



<?xml version="l . 0"?> 
35 <!DOCTYPE interface SYSTEM " interface . dtd" > 

<object>Stream 

<method>ppen 

<parameter type= " int " >id< /parameter > 
40 <parameter type="int" >channel</parameter> 

</method> 
<method>Close 

<parameter type="int " >id</parameter> 
</method> 
45 </object> 

<ob j ect >Control 

cmethodsSet 

<parameter type= " int " >id< /parameter > 
<parameter type= " int " >level < /parameter > 
50 </method> 
</object> 



<object>Storage 

<method>Open 

55 <parameter type="int">id</parameter> 
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<paxa(neter type= " int " >channel < /parameter > 
</method> 
<mefchod>Record 

<parameter type= " int " >id</parameter> 
c/Kiethod> 
<method=.Play 

^parameter type="inc" >id<:/parameter> 

<parameter type= " int " >3peed< /parameter> 
</method> 
<inethod>Stop 

cparameter type="int''>id</parameter> 
</method> 
<method>Close 

cparameter type= " int " > id< /parameter> 
</method> 
< /ob jec:t>' 

<object>Display 

< me thod>Open 

<paratneter type="int " >id</parameter> 

<parameter type="int" >channel</parameter> 

<: /Tneth.od> 

<inethod>Render 

<paranieter type="int" >id< /parameters 

< /methods 

<method>Blank 

<:parameter type= " int " >id< /parameters 

</method> 

<method>Control 

<paraEneter type="int" >id</paraineter> 

<parameter type="int" >cid< /parameter > 

<parameter type= " int " >level < /parameter > 

< /methods 

<method>Close 

^parameter type=" int ">id< /parameters 

< /methods 



otr . xml 

an xml representation of one touch record 
c representation: 

StreamOpen (100,2);/* play a stream (pushed by satellite feed 

StorageOpen (24,2) ;/* open a storage service */ 
StorageRecord (24) ;/* record the stream */ 



<?xml version="l . 0"?> 

<!CODTYPE interface SYSTEM "call-dtd"s 
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<call> 



5 



<object>Stream</obj ect> 

<method>Open</Tnethod> 

<parameter value= " 100 " > id< /parameter > 
<parame ter value= " 2 " >channel < /parameter > 



</call> 
<call> 



10 



<object>storage</object> 

<method>Open< / method> 

cpararaeter value= " 100 " >idc/parameter> 
<pa r ame ter value="2">channel</pararaeter> 



</call> 
<call> 



15 



<object>Storage</object> 

<niethod>Record< /methods 

<parameter value= "100" >id< /parameter > 



</call> 



As discussed above in relation to Figure 1 5, a first device B can 



20 access the 1NTERFACE.XML document of a second device A to examine the 
device capabilities and API interface details of the second device A and 
determine supported functionality and command details of the second device 
A. In particular, tiie first device B can determine overlapping, and therefore 
useable, methods supported by first device B and the second device A. 

25 Figure 16 shows an example wherein a first server device B including an 

Application B accesses the INTERFACE-A.XML document of a second server 
device A including an Application A. The first server device 8 includes a 
INTERFACE-B.XML document for comparison with that of a INTERFACE- 
A.XML document in the second server device A. 



In one scenario, the first server device B wishes to control the second 
sever device A in the netwrork. The INTERFACE-A.XML document of the 
second device A is transferred from the second server device A to the first 
server device B and used by Application B to query the capabilities and API 
35 interface methods of the second server device A. This allows the first server 
device B to control the second server device A utilizing XML remote 
procedure calls XMLRPC, In another scenario, the first server device B 
performs the above steps after attempting to communicate with the second 
server device A at least once, and failed to establish communication. Yet in 



30 
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another scenario the first server device B queries the iNTERFACE-A.XML 
document in the second server device A remotely without transferring the 
INTERFACE-A.XML document to the first server device B. 

Upon examining the contents of the INTERFACE-A.XML document, 
the first server device 6 can create commands for sending to the second 
server device A in XML format as described above. Generally, the first server 
device B can interpret at least a portion of the contents of the INTERFACE- 
A.XML document that overlaps with a subset of the XCE definition used by 
the first and second server devices 6 and A as described above. If the first 
server device S is unable to Interpret a portion of the contents of the 
INTERFACE-A.XML document, then the first server device B can ignore that 
portion, or fetch an appiication to assist it in Interpreting that portion, by 
translation as described further below. 

Referring to Figure 17, another example device-to-device or inter- 
device control between a controller server device 14 and a controlled server 
device 14 is shown. The controller device 14 includes a controller application 
E and the controlled device 14 includes an application executable C, The 
controlled device 14 further includes INTERFACE-A.XML, the application 
interface description A of the application C. Application E accesses the 
application interface description A in the controlled device 14 to query the 
capabilities and API interface methods of the controlled server device 14. 
Application E then commands and controls application C using XML remote 
procedure calls to control hardware or service D of the controlled device 14. 
A scheduler device can be a case of a controller device 14, driven by time of 
day such as Time-Delay-Record controller in a VCR. 

In a first example, the application E accesses the appiication interface 
description A by remote query over the network. In a second example, the 
application E accesses the application interface description A by transferring 
a copy of the application interface description A from the controlled device 14 
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to the controller device 14. The appiication E then queries the interface 
description A locally. In a third example, the application interface description 
A is transferred to a library device 64 which provides library space for 
interface descriptions, and the application E remotely queries the Interface 
5 description A In the library. The library device 64 stored the address (URI) of 
the assodated applications available for direct control action and responses. 

Referring to Figure 18, the XML protocol provides a Web standard 
common middleware layer in a communication stack 66 at the API level 
10 between applications 20 of various devices 14 in the network. In each device 
14, applications at the top of the communication stack send and receive 
communication messages over the network, and communicate with software 
layers In the device stack that locally control the device hardware or service 
software for the device. 

15 

A first XML layer API, designated as XML Layer OUT 68, is used for 
sending messages, and a second XML layer API, designated as XML Layer 
IN 70, is used for receiving messages. The XCE definition and the XML 
definition of a method call, namely the document type definition CALL.DTD 
20 described above, are used to create the XML Layer OUT 68. Further the 
XCE definition and the XML definition for a method call, namely document 
type definition INTERFACE.DTD described above, are used to create the 
XML Layer IN 70. For example a controller application utilizes the XML Layer 
OUT 68 and a controlled application utilizes the XML Layer IN 70. 

25 

Referring to Figure 19, another embodiment of server device-to-server 
device command and control architecture is shown. An XML-based control 
architecture is utilized for device-to-device {service to service) control for Web 
and Internet enabled devices or services. A first device A can remotely 
30 control an application 20 in a second device B over the network using XML 
command messages. The interface to each device includes interfaces to the 
applications in the device, and is described in XML format. Said interfaces 



wo 99/57837 



PCT/KR99/0022I 



-30^ 

can be extended and made available on the middleware layer for retrieval and 
interpretation by other devices over the network, as described further below. 

Each of the server devices A and S includes hardware and software 
5 for controlling other server devices over the network and for being controlled 
by other server devices over the network. In Figure 19, the home network 
device /A is a controller device or module, and the home network device S is a 
controlled device or module. Each of the devices A and S includes a local 
Device XML Interface 72 comprising an interface document 
10 INTERFACE.XML and a document type definition INTERFACE.DTD. The 
INTERFACE.XML document includes a description of the objects, methods 
and parameters supported by the corresponding device 14. The 
INTERFACE.DTD document can be used for validity checks specific to the 
XML interface of the device, as described above. 

15 

Each of the devices A and B also includes an XML parser 74, 
comprising program code for parsing and validating XML messages, such as 
XML interface and XMLRPC commands. The XML parser 74 is similar to 
said XML Layer IN 70 described above with reference to Figure 18. Further, 

20 each of the devices A and 6 includes an XMLRPC encoder and decoder 

(codec) 76 for encoding method names and parameters of an outgoing call in 
an XMLRPC message, and for decoding an incoming XMLRPC message 
after it is parsed, to retrieve the method name and parameters therein. The 
XMLRPC codec 76 is independent of the device XML interface 72 and of ttie 

25 device-to-device control architecture, thereby allowing use of different 
XMLRPC formats without changing other aspect of the device to device 
control architecture. 

An Interface Fetcher comprising program code, is utilized by each of 
30 the devices A and B to fetch the device interface of another device directly 
from another device or from a home network Interface Library 80. When a 
device 14 is a controller device, a controller application program code 82 in 
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the controller device 14 effects command and control of other devices 14 over 
the network, by supervising software and hardware in the controller device 14 
such as the XML parser 74, the interface fetcher 78 and the XMLRPC codec 
76. When a device 14 is a controlled device, a controlled application program 
5 code 84 in the controlled device 1 4 supervises software and hardware in the 
device 14 for the device 14 to be controlled by other devices 14. A Home 
Network Device Web server 86 in each of the devices A and B manages 
communication between the devices over the network. An XML to Native 
Lookup Table 88 in each of the devices A and B is used by the controlled 
10 application 84 to convert information in XMLRPC messages (e.g., method 
name, parameters name and type) to native interface of the device (e.g., 
native method name, parameters name and type). Said table 88 is not used 
VN^en the names of methods and parameters in XML messages and the 
native interface of the device are the same. 

15 

Each of device the devices A and B further includes one or more 
Handlers 90, wherein each Handier 90 includes a pointer from within the 
controlled application 84 to a native implementation of one specific device 
functionality. In most devices, native implementations of device functionality 

20 indude binary code at run-time. The binary code can be generated from 
higher level languages at compile time, including C and Java, for example. 
As such, consumer electronics manufacturers can add more Handlers 90 for 
new functions without affecting existing Handlers and function 
implementations. A hardware service 92 in each of the devices A and 6 

25 includes native implementations of device functions. Each of the devices A 
and B also includes a Native Interface 94 which comprises the API of native 
implementation of the device functions. 

Further, a Network Object Request Broker such as a Home Network 
30 Object Request Broker (HNORB) 79 and Interface Library (IL) 80 provides a 
middleware layer 98 for the home network 10. As shown in Figure 19, the 
middleware layer 98 can be located in a third device 96 or in a separate 
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control hub. The HNORB 79 includes a software agent for use by one device 
14 to discover the existence of other devices 14 connected to the network 10. 
The HNORB software agent organizes device names into a naming 
hierarchical tree structure, organizes device interfaces into said searchable 
5 Interface Library, and provides device interfaces to a device requesting 
interface information. 

The middleware layer, comprising the HNORB 79 and the IL 80, can 
be connected directly to the Internet, such that selected home devices can be 

10 accessed from outside of a local home network 10. The middleware layer 98 
in one local home network can be connected to the middleware layer 98 in 
other local home networks over the Internet to provide an integrated network 
comprising two home netwoilcs 10. In that case, authorized users with the 
appropriate stream encryption can access a DVD changer In the user's 

15 primary home, from a TV in the user's secondary home to play a video and 
view it on the TV. 

To use the Interface Library 80, at least one HNORB&IL should be 
running on the local home network 10. More than one HNORB&IL may also 

20 be available. For example, a cable modem, several DTVs, and a central 

home hub can all have their own HNORB&IL software agents. To locate the 
HNORB&IL, a device 14 sends a broadcast message over the local home 
network. The first HNORB&IL to respond to the device 14 is utilized by the 
device 14. Once a HNORB&IL is located, the device 14 and the HNORB&IL 

25 can establish a point-to-point Transmission Control Protocol (TCP) or User 
Datagram Protocol (UDP) connection for registration, interface request and 
fetch, and device lookup services. If a UDP protocol is not available, a TCP 
protocol can be used for high bandwidth connections such as IEEE 1394. 
HTTP-based XMLRPC can also be utilized for device to HNORB&IL 

30 communications. For example, a device 14 can remotely call a "register" 
method of HNORB to pass the device interface as one or more parameters, 
or, a XMLRPC call can retrieve a partial or entire device interface from the IL 
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as a XMLRPC response or return value. 

As aforementioned, more than one HNORB&lLs can run in a local 
home network 10 simultaneously, wherein each HNORB&IL recognizes a 
5 subset of available devices and one HNORB&iL can communicate with other 
HNORB&lLs to locate the devices 14 it can not find. Multiple HNORB&ILs on 
one local home network 10 can locate each other automatically by using 
broadcasting messages, such as UDP or TCP, In this case, multiple HNORBs 
construct a distributed object request broker, while multiple interface Libraries 
10 80 construct a distributed interface library. To provide fault tolerance, if one of 
the HNORB&IL should terminate unexpectedly, ail devices registered with this 
IHNORB&tL are notified and said devices can automatically register with 
another available HNORB&IL. 

15 Each device interface has an associated consistent, unique logical 

name. Other devices can use said consistent, unique, logical name to 
recognize and access a device, even after said device's location or real 
network address has changed. The mapping of the logical names and real 
device addresses are handled by a software agent for naming service in 

20 HNORB. Preferably, a standardized naming method is utilized. More 

preferably, a hierarchical naming structure is used to organize device names 
into a hierarchical tree. This hierarchical structure can be expressed using T, 
similar to that in a file system. The structure can be generated by different 
methods, such as by different service types as a home/MPEG2/TV; or by 

25 different locations, such as home/livingroonWCR. Several naming trees may 
coexist for performance and efficiency. 

In the example command and control between the controller server 
device A and the controller server device B In Figure 19, the middleware layer 
30 98 is in the thirel device 96 or can be in a separate central hub. The grayed 
blocks show the device elements used for the specific command and control 
process depicted in Figure 19. In an example operation scenario, after the 
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devices A and B become available and accessible over the network, each 
device registers/submits itself and its XML interface to the central HNORB 
and IL middleware layer 98. If a central HNORB and IL middleware layer is 
not available, then each device broadcasts a message over the local home 
5 network to announce itself. 

The controller application 82 of the de^^ce A attempts to query all or 
part of the device interface of the controlled device B. If an Interface Library 
80 is not available, the controller device A can request and fetch the device 

10 interface of the controlled device S directly from the controller device S by first 
sending a request to device B over the network, and then receiving the XML 
interface of device 6 from the device S. IHowever, if an Interface Library 80 is 
available, the controller device A can request all or part of the device interface 
of the controlled device B from the Interface Library 80. The software agent 

1 5 of HNORB obtains the XML device interface of the device B from the 

Interface Library 80 structure and sends it back to the controller device A. 

Once the controller device A receives the XML device interface of the 
controlled device B, the controller application of device A uses the XML 

20 parser 74 of device A to parse and interpret the device interface of the device 
B. The XMLRPC codec 76 of device A then generates desired XMLRPC 
command messages using ttie parser results. The XMLRPC command 
messages are sent to the controlled device B over the network. Upon 
receiving said XMLRPC command messages, the controlled application 84 of 

25 device 6 uses the XML parser 74 of device B to parse and interpret the 

received XML command messages. The XMLRPC codec 76 of device S then 
decodes the parser results to obtain the method call information in the 
command message, including a method name and parameters for the device 
B functions to perform requested services. 



The controlled application 84 of device 6 then uses the XML to Native 
Lookup Table 88 and Handlers 90 in the device B to access and launch the 
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native function implementations of device B through the native interface of 
device B. If a function generates any responses or return values, said 
responses or return values are encoded into XML or XMLRPC messages and 
sent to the controller device A. Further, the middleware layer HNORB and IL 
can provide the controller device A with a reference to the controlled device 
B, whereby the device A can generate remote calls to the device B native 
functions just as calls to the local device A native function. 

Preferably, a standard XMLRPC format is utilized so that all devices 
can interpret and decode RPC calls over the network. Because the device 
interface of a controlled device 14 can be queried and examined by a 
controller device 14, preferably a simplified XMLRPC format with sufficient 
device interface information is utilized to improve efficiency. The following 
example shovtfs two possible formats of XMLRPC calls for One Touch Record 
(OTR) and Time Delayed Record (TDR) operations. 



EXAMPLE I : 

XML RPC call, example format including detailed tag and interface 
information: 

1. Example of OTR call: 
<?xml version- '1.0"?> 
<call> 

<object>DVCR1 . record </object> 
<method>timeDelayedRecod</method> 
<parameters> 
<parameter> 

<name>channel</name> 
<va I ue><int>4</i nt> </va I ue> 

</parameter> 
<parameter> 

<name>recordTime</name> 
<value><time>2: 1 0:30</time></value> 

</parameter> 

</parameters> 

</call> 

2. Example of TDR call: 
<?xml version="1.0"?> 
<call> 

<object>DVCR1 . record </object> 
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<method>oneTouchRecod</methocl> 
<parameters> 
<parameter> 

<name>channel</name> 

<value><channelName>NBC</channeliMame></va 
Iue> 



</parameter> 
<parameter> 



</parameter> 
<:parameter> 



<nanne>startTime</name> 

<vaiue><datetime.iso8601 >1 9990401T1 9:05:35</ 
datetime.iso8601 x/value> 



<name>recordTime</name> 
<value><time>2:00:00</time></value> 



</parameter> 

</parameters> 

</call> 
EXAMPLE II: 

XML RFC call, example format with reduced tags and interface information: 

1. Example of OTR call: 
<?xmi version="1.0"?> 
<call> 

<object>DVCR1 . record </object> 

<metliod>t)meDelayedRecod</metliod> 

<parameter value="4">cliannel</parameter> 
<parameter value="2:10:30"> reoordTime </parameter> 

</calt> 

2. Example of TDR call: 
<?xml version=:"1.0"?> 



<object>DVCR1 .record</object> 
35 <method>oneTouchRecod</method> 

<parameter value="NBC">channel</parameter> 
<parameter 

value="1 9990401 T19:05:35">startTlme</parameter> 
<parameter value="2:00:00">recordTime</parameter> 

40 </cail> 

Referring to Figure 20, device interfaces for home devices 14 are 
based on an industry standard structured data base 100 using standardized 
vocabulary. Interface data for new interfaces and vocabulary can be added 
45 to the data base 1 00. A comprehensive definition or database of CE objects, 
methods and parameters using English words to describe all CE devices is 
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termed a CE data base 102. The comprehensive definition or database can 
be in C, XML or other formats capable of representing objects and their 
respective methods and parameters. The comprehensive definition or 
database utilizing standardized XML vocabularies is termed XCE deffnition or 
5 data base 104. 

Controller and controlled applications 82, 84 are programmed using a 
standard interface subset of the XML based XCE data base 104. Each 
device interface is stored with said applications 82, 84 in XML form. Although 
10 the XCE data base 104 need not be in XML, said subset interface produced 
at compile time is in XML in an embodiment of tiie invention, as described 
above in reference to Figure 15. 

In Figure 20, for embedded appliances 14, the Information designated 
15 as 'Manufacturer* information Is built-in to the appliances 14 at manufacture 
time, and the information designated as 'Home Network' is part of the 
operational run time aspects of the appliance in the network. Device XML 
interfaces 72 designated as 1 ... W for W devices 14. are branches of the data 
in a standardized XCE data base 104. A l-lome Network Interface Library 
20 <HNtL) 106 provides a collection of the device interfaces of available devices 
14 connected to the home network. The Home Network Interface Library 106 
is a subset of the totality of the XCE data base 104. 

in Figure 16, a device interface was transferred from a device A to a 
25 device B for an Application B in device 6 to examine the contents of the 
interface for the device A. As detailed above, a device interface includes a 
description of the objects, methods, parameters supported by a device, and is 
referred to as !NTERFACE-A.XML for a device A for example. A Device XML 
interface 72 is a device interface in XML format. The content of the XCE 
30 data base 1 04 is a service oriented stmcture which provides device 
interfaces. 
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Referring to Figure 20, the XCE database 104 also includes a 
standardized XCE Interface Document Type Definition (DTD) for CE devices, 
which provides a standardized set of rules for using XML to represent CE 
devices 14. The DTD or its subsets can be used for validity checks. A 
5 software agent designated as Manufacturer Too! 108, filters and utilizes a 
subset of the standardized XCE definition 104 for a specific CE device, and 
uses the standardized XCE Interface DTD to generate an XML device 
interface 72 of the CE device, for example INTERFACE.XML and 
INTERFAGE.DTD. The document INTERFACE.XML Includes a description 

10 of the objects, methods and parameters supported by a specific device 
according to the standardized XCE Interface DTD. The document 
INTERFAGE.DTD is a subset of the standardized XCE Interface DTD, and 
can be used for validity check for the XML interface of the device. Other 
document type definitions can also be used to create the INTERFACE.XML 

15 document. 

The XML interfaces 72 of the CE devices, including said XML interface 
document and said DTD document, are stored in a universally accessible 
library such as the home networ1< Interface Library 106. A software agent 

20 1 10 collects the device interfaces 72 of all accessible devices 14 over the 

network and places them into the searchable stoictured Interface Library 106 
along with the device name/address information. The Interface Library 106 
is a subset of the XCE database 1 04 and the process of generating the 
interface Library 106 Is similar to that of rebuilding part or all of the XCE 

25 database 104. The Interface Library 106 can function as a collection of device 
interfaces 72 of all devices 14 in the home network, or as a cache depending 
on availability of storage space, wherein only the most recently used device 
interfaces 72 are stored therein. In cases wrtiere a device 14 updates its 
device interface 72 due to an event, such as disk change in a DVD player, 

30 part of the device interface 72 is updated based on an event service. 



Referring to Figure 21, preferably the device interface definition 72 of 



wo 99/57837 



PCT/KR99/00221 



-39- 

each device 14 has a hierarchical form. This is because for a home device 
14, the device interface definition 72 can be lengthy. Typically, one or few 
functions such as a single function for Time Delayed Recording, are 
accessed at a time, and therefore only a small portion of the device interface 
5 72 is used. Rather than rendering the entire device interface 72, it Is more 
efficient to render only a portion of he device interface 72. By using 
hierarchical device XML Interface, a controller device 14 can request partial 
device Interface 72 of a controlled device 14 by specifying the desired 
Unction categories or functions in a request for the XML device interface from 
10 the controHed device 14 or from the HNORB and IL middleware layer 98. In 
the latter case, the HNORB and IL middleware layer 98 sends back the 
desired portion of the dewce Interface 72. 

Referring to Figure 21, the hierarchical device interface structure can 
15 include four layers, including: (1) a first layer 1 12 for XML interface of each 
home network, listing current available devices, (2) a second layer 1 14 for 
general XML Interfaces of each device, listing function categories. (3) a third 
layer 116 for specific XML interface of each function category for a device, 
and (4) a fourth layer 1 18 for specific XML interface of each function in a 
20 function category. Inside the home network, only the three lower layers 1 14, 
116 and 1 18 are utilized, and outside the home network the first layer 1 12 is 
utilized. 

Figure 22 shows said layers 112, 114, 116, 118 and corresponding 
25 interface examples. The interface in each layer is linked to upper or lower 
layer (if available) through links such as XLink or XPointer, which provide two- 
way linking. XLink includes a package of hyperlinktng functionality that has 
two parts: (1) an XLink component which allows links in an XML documents to 
be recognized as such, and (2) an XPointer component which allows links to 
30 address into precise sub-parts of an XML document. As such, XLink governs 
how links are inserted into XML documents, wherein the link may point to 
data such as a GIF file. Further, XPointer governs a fragment identifier that 
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can go on a URL when linking to an XML document, from anywhere (e.g., 
from an HTML fiie). 

in a typical command and control model for a server device 14 to 
control another server device 14 according to the present invention, a first 
device 14 attempts to query the device interface of a second device 14 at the 
second interface layer 1 14. After selecting function categories (FC), the first 
device 14 queries the interface layer 116 of a specific function category in the 
second device 14, such as Record Category. Further, the first device 14 can 
query the interface layer 1 18 of a specific function, such as OTR or TDR, to 
make calls to said functions. The hierarchical or tree structure makes finding 
of an interface function more efficient and saves network bandwidth. An 
example interface file structure and layers can be: 
First layer 112- HNLxml 
Second layer 114 - VCRI.xml 
Third layer 116 - VCR1_RecorclCategory.xml 
Fourth layer 1 18 - VCR1_RecordCategory_OTR.xml 

Similarly, the home network Interface Library 106 is preferably 
hierarchical and can be structured in a variety of ways such as by different 
service type of devices or by different locations such as rooms. Said 
hierarchical structure is the interface of a local home network 10 to other 
home networks or the Internet. 



25 An example hierarchical device interface definition 72 which can be 

implemented in XML syntax is shown below. 

consijiner (doGumen,t_f ile, doc) 

+ document_f ile<server_home . dtd, server_auto . dtd> 

30 + doc {services_home, server_auto, server_samstmg_web_site, 

avc_commands , cal conunands, , ) 

+ services home (xtnl_utility, client, server_av, lighting, 

conuns, hvac, utility, security, appliances, convenience,,) 

+ 5tml_utility {download_DTD_f ile, , ) 

35 + client <ac)cnowledge, attention, error, post_message, 

sound, stop_schedule, stop_all,,) 
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+ sound (alarm, ring, buzz,,} 

+ server_av {controls_gen, source, sink) 

+ controls_gen <ping, processinf or, setup,,) 

+ process_info (s/w_id, h/w_id) 

5 H h/w_id {ser_no, manuf, model, class,,) 

+ s/w_id (ser_no, exe name, version, , ) 

+ setup (clock, , ) 

+ clock {hours, minutes, seconds) 

+ source {service_id, media, rate, protocol, 

10 stream_f ormat , controls_av, , ) 

+ sink (service_id, media, rate, protocol, stream_f ormat, 

controls_av, , ) 

+ Bervice_id (url,,) 

+ media (tpt_stream, ram, disk, tape, , ) 

15 + disk (name, number, , ) 

+ rate<value:> 

+ protocol (61883/1394, UDP/IP/Ethernet, , ) 

+ 61883/1394 (isoch._ch_no) 

+ stream_format (video, audio,,) 

20 + video (dv, Tnpeg2tpt, dsstpt, mpeg2pes, 

mpegl0801-tpt, ) 

+ audio (icipeg3, ac-3, midi,,) 

+controls_av (f low_con,trol , tune, timer_record, 
ui_control , , ) 

25 + timer_record (tvme, f low_control) 

+ flow control (play, stop, goto, record,,) 

+ play (time_params) 

+ record (time_params) 

+ time_parains (now, start, duration, end, , ) 

30 + tune (send_epg, channel,,) 

+ channel (number, id, time_params , , ) 

+ ui_control (display, acoustic) 

+ display (brightness, contrast, color/tint, 

horiz_Bize, vert_size,,) 

35 + acoustic (volunai, base, treble, balance, fade,) 

+ lighting (sensors, lights, send_epg) 

H sensors ( 1 iving_room , sky, , ) 

+ lights (rooms_up, rooms_down, yard,,) 

+ rooms_up (bedi, bed2, beds, bed4,,) 

40 + bedl (lamp, dimmer,,) 

+ dimmer<value> 

+ rooms_down (family, kitchen, living, dining, soho, 

garage , , ) 

+ yard (front, back) 

45 + comms (homehub, intercom, telco, ) 

+ homehub (send_device_list, Bend_conf iguration, 

send_snmp_raib , , ) 

+ intercom {) 

+ telco 0 

50 + hvac (controls_gen, control s_havc, , ) 

+ controls hvae (a/c, heat, teit^, humidity,) 

+ temp (low, high, hysteresis,,) 

+ utility (meters, energy_mgmt , , ) 

+ meters (water, gas, electric,,) 

55 + water<value>, gastvaluo, electric<value> 
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+ security (sensors, send_epg, alarm,,) 

■i sensors (peripheral, motion,,) 

+ peripheral (rooms_\ip, rooms_dowii, , } 

+ motion (rooin_down, yard, , ) 

5 + appliances (microwave, range, oven, fridge, freezer, 

coffee, toaster, washer, dryer, water_heater, , ) 

+ microwave {send_epg, controls,,) 

+ fridge (temp,,) 

+ water_heater (temp) 

10 + convenience (window, curtain_open, door/gate, pool/spa, 

bath, fountain, lift, jacuzzi, , ) 

+ curtain_open<value> 

+ server_auto (message, server_auto_ford_e3qplorer_9B, , ) 

+ server_auto_ford_explorer_98 (mileage, maintenance,,) 

15 + mileage <data> 

+--■- -maintenance <data> 

+ serversamsung_web_site (message, service, help,,,) 

+ avc_corr«nands< , , , coRanand_string, , , > 

+ service_id url,,) 

20 +cal_cotnraandsc , , , command_string, , , > 
+ service_id (url,,) 



Said hierarchical device interface definition 72 can include the following fields: 
'document file' name, provides name of the document type 

25 definition (DTD) file that can be used by an XML parser 74 for verification of 
legality and correctness of the XCE database 104 or part of the XML version 
of the XCE database 104. There can be several DTD files for different parts 
of the XCE structure, wherein said DTDs are different from the document type 
definitions for the RPC.CALL and INTERFACE.DTD for communication. 

30 'doc' name, provides the top level name of the area of coverage 

of capabilities, attributes, communication and control interface. 

'Services home', provides area for home automation, consumer 
electronics, utility, etc. 

'Server_auto', for an automobile in the garage and shows 

35 message interface available for one or more automobile types. For example, 
server_auto_ford_explorer_98' is the interface for a particular automobile. 
This allows access to mileage and maintenance interfaces of the automobile, 
and can also be used for remote access by an automobile manufacturer or 
garage for direct checking and remote diagnostics, for example. 

40 'server_samsung_web_site', provides for communicating with a 

manufacturer Web site outside the home. Includes interface for message, 
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service, help, etc. 

'AVC commands' and 'CAL_commands', provides for legacy 
devices capable of Interpreting AV/C and CAL languages, for example. This 
portion of the structure identifies commands in said languages, where the 
5 commands are tagged and carried in XML. As such, the contents are not 
XCE (Web) objects, and protocol converter applications can be utilized to 
interface to the original CAL or AV/C application software. 

In the above description, 'Servlces_home' provides the main structure 
10 including A/V consumer electronics. A branch of the stmcture is expanded In 
detail for a particular example of a video services sink, and stream destination 
(e.g., DVCR) control interface. The control interfaces in a typical home 
networ1< can include: 

'xml_utility', provides details for supporting utility network 
15 functions such as downloading an updated DTD file, interface file, program 
file, etc. 

'client', describes the interface details of a client device 12 
including a Web browser. For example 'acknowledgment' indicates the 
controller's acceptance of acknowledgment of a message or command sent 
20 out 

'server_av', provides control and capacity interfaces for all audio 
and video services available, including STB, DVCR, DTV, DVD, AUDIO, etc. 

'lighting', provides an interface to a home automation lighting 
controller, and includes sensors, lights, etc. 
25 'comms', provides control Interfaces to communications devices, 

typically for utility purposes or remote management of the devices' set-up or 
parameters, or for restoring configurations. 

'hvac', provides Interfaces for remote control of the HVAC 
system, and can be used for control of said system from outside the home by 
30 the utility company, for example, to turn the home's HVAC system off during 
peak load periods of the day. Further, said interface can be used for 
controlling the HVAC system from within the home, by an appliance for device 
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based controller to provide a more sophisticated control mechanism than 
themnostat control. 

'utility', provides interface for reading utility meters for the home, 

for example. 

5 'security', provides interface for security sensors and alarm 

settings. As such, using the interface, applications running on a home 
network device can have access to the sensor and detector devices around 
the home for monitoring and controlling of the those devices. 

'appliances', provides interfaces for kitchen, utility and general 

10 home appliances, including, for example, providing remote control or 
monitoring temperature settings or other controls and parameters from a 
controller device. In one scenario, a microwave appliance can scan bar code 
information on the packaging of a food item and access a manufacturer 
database to obtain cooking time of the food for a given microwave system 

15 type. Such integration of appliances using device to device command and 
control provides many control scenarios for providing services such as 
automatically pausing a dishwasher and muting a TV when a phone is picked 
up in the kitchen or family room. 

'convenience', provides interfaces to devices for providing 

20 convenience services such as interface to a curtain, window, biinds or 
whirlpool controllers, for example. 

In the above description, 'server_av' is part of the structure for the 
control interfaces for AA/ appliances offering AA/ stream service, and is 
subdivided into 'controls-gen', 'source' and 'sink' capabilities. 

25 'controls-gen', provides interface for device manufacturer 

attributes and general utility interfacing such as ping testing the presence of 
the device. Further, manufactured-in attributes such as software and 
hardware identification and version information can also be included. A 
device supplying this interface retums data providing name or identification 

30 for said software without effecting any control actions. Ajn interface to set the 
time of day clock can also be included, 

'sink', provides interface for the media stream service devices. 
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The structure is organized based on service offered (i.e. video stream record 
and replay) rather than particular device names such as VCR. For example, 
a Tuner and a DVD player are both video program stream sources for the 
network with video program formats, and can be controlled, such as started 
5 and stopped. Differences in control of particular devices are addressed by 
the lower layers of the definition structure. 

'source' provides interface similar to the 'sink' interface. 

Referenced above, 'servlcejd' or 'appticationjnterfacejd' includes 

10 the name, address or Web address or URL location of one or more devices 
14. Because the XCE database 104 comprises the totality of agreed upon 
interfaces, typically a Dynamic Host Configuration Protocol (DHCP) software 
agent executes to assign an address and a default name to each device, and 
the address and a default name are added the interface of the service or 

15 device. The software agent 110 then collects device Interfaces 72 which 
include subset or 'device partial XCE' definitions from all the devices locally 
connected to the home network to generate a 'network partial XCE'. 
Additional relevant external interfaces can be added to the stnjcture for 
externa) control. For example 'servicejd' can be a name/address in a 

20 received structure or in a network Interface Library 106 including entries from 
the software agent according to the device interfaces of the devices 
connected to the network. Thereafter, a user can search for a service In the 
database and access an application whose interface includes a particular 
data branch of the library using said name/address. As such, the network can 

25 include multiple identical services distinguished by said nameVaddress 
information. 

'media', provides interface for the type of media including, for example, 
transport stream from a tuner, RAM from a PC DRAM, disk for CD or DVD, 
30 and tape. The media can be named and identified, and a controller device 
can search the XCE data base to identify the media currency pro\flded on the 
network. When a new media such as DVD disk is provided on the network, 
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that portion of the device interface 72 identifying the program material on the 
disk is changed accordingly. As such, the entire device interface 72 need not 
be transferred and only the relevant portion is transmitted to the XCE data 
base. On receipt of an attention signal, the library software agent 110 can 
5 fetch the new update and place it in the proper place in the interface library 
106; The addition of the disk media is similar to adding a service to the 
network or connecting another appliance to the network. 

'rate', provides a value for data stream rate for a device interface, such 
as 6 Mbits/Sec or 19.2 Mblts/Sec, for example. 
10 'protocol', IdentHies the protocol used for said data stream. If more 

tiian one protocol Is provided, for example 61883/1394 or UDP/IP, tiien a 
desired protocol can be selected. 

'stream_format', provides packet format and/or compression standard 
for digital stream audio and video split. If more than one format is provided, a 
15 desired format can be selected via an interface message. A controller 
application 82 can examine the available formats to determine if there are 
compatible ones. 

'controls_av', provides the main control interface for AA/ media 
appliance. 

20 'Flow_control', provides data stream controls such as: PLAY, STOP, 

GOTO, RECORD, etc as methods for a particular device. The methods do 
not change for embedded appliance, except for PC software, for example. 
The controls can include time parameters for delayed operation. 

Tuning', provides interface for tuning control. A controller device 14 

25 can send a request to the interfaces of a controlled device 14 to send back an 
Electronic Program Guide (EPG) data structure described above. 

'Ul control', provides control interface to a oantrolled application 84 to 
control adjustments for display such as brightness and contrast, and for 
audio, such as volume and bass. 

30 Timer_record' provides interface for set-up data for a controller 

application 82 to implement delayed time recording. Direct channel tune 
information and flow control (time_aparams) information can be utilized. 
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The above description can apply equally to client devices 12. An 
alternative syntax XCE definition or database for the CE space can be 
utilized. The alternative syntax XCE data base includes full service 
descriptions including home automation, appliances and automobile, for 
example, in cases where a service object provides flexibility and parameters 
for control, a control method is utilized to control the object as desired. 
Example commands In the AV/C and CAL command languages including 
binary and hex data strings are shown below. 



consumer {documeiit_f ile, doc) 

+ doGument_f ile<server_home . dtd, server_auto . dtd> 

+ doc (avc_coinmands, cal_cotmnands , services_home, 

_sarasuiig_web_site, server_auto_f ord_explorer_98 , , ) 

+ avc_coEnmands< . . . coniinaiid_st.r JLng . . .> 

+ cal_commands< . . . command_string. . .> 

+ serviceB_home (client, av, lighting, coirans, hvac, 

utility, security, 
appliance, convenience,,) 

+ xinl_utility (download_DTD_f iles , , ) 

+ client {acknowledge, attention, error, 

post_inessage, sound, 
stop_schedule, stop_all, , ) 

+ sound (alarm, ring, buzz,,) 

+ server_av (source, sink) 

+ source (serviGe_id, media, rate, protocol, 

streain_£onnat , 

control9_gen, controls_av, , ) 

+ sink (service_id, media, rate, protocol, 

streatn_f ormat , 
controls , , ) 

+ service_id (url, , ) 

+ media (tpt_stream, ram, disk, tape,,) 

+ disk (name, numlMir,,) 

+ rate < value > 

+ protocol (61883/1394, 



UDP/IP/Ethemet, , ) 



inpeg2pes , 

mpegl080i-tpt, ) 



45 setup , , ) 



timer_record, 
uicontrol , , ) 



+ 61883/1394 {isoch_ch_no) 

-streani_f ormat (video, audio,,) 
+ video (dv, mpeg2tpt, dsstpt, 



+ audio (inpeg3, ao-3, midi,,) 

- control s_gen (ping, process_inf o, 

-controls__av ( f low_control , tune, 
'+ process_info (s/w_id, h/w_id) 
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class, , ) 
version, , ) 



s) 

record, , ) 



time__params, , ) 
start, duration, end,,) 
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+ h/w_id (ser no, ntianuf, model, 

+ s /w id ( ser_no , exe_name , 

setup (clock,,) 

^ clock (hours, minutes, 

tinie_record {tune, f low_control) 

flow_control (play, stop, goto, 

+ play (time_paraniG) 

+ record ( t iine_params ) 

tune (send_epg, channel,,) 

+ channel (nuinber, id, 



+ time_parains (now, 

+ ui_control (display, acoustic) 

+ display (brightness, 

contrast, 

color/tint, hori2_size, vert_slze, ,) 

+ acoustic {volume, bass, 

treble , 

balance , fade , ) 

+ lighting (screen, light, send_epg) 

+ sensors ( 1 i ving_room , slty, , ) 

H lights {rooms_up, rooins_down, yard,,) 

+ roomsup (bedl, bed2, bed3, bed4, , ) 

■I rooms_dovn:i (family, kitchen, living, dining, 

garage , , ) 

+ yard (front, back) 

+ bedl (lamp, dimmer, , ) 

+ dimmer<value> 

+ comms (netman, intercom, telco, ) 

H netman (send_device_list , 



send_conf iguration , 
send__snmp_niib, , ) 



electric<value> 



+ intercom ( ) 

+ telco () 

-hvac ( controls_gen , controls_hvac. , ) 

+ controls_hvaG (a/c, heat, temp, humidity,) 

+ temp (low, high, hysteresis,,) 

-utility (meters, energy_mgmt , , ) 

+ meters (water, gas, electric,,) 

+ water<value>, gas<value>. 



+ security (sensors, send_epg, alram, , ) 

+ sensors (peripheral, motion,,) 

+ peripheral {rooms_up, rooms_down, , 

+ motion {rooms_down, yard, , ) 

+ appliances (microwave, range, over, fridge, 

freezer, coffee, toaster, 
washer, dryer, water - heater, , ) 

+ microwave (send_epg, controls, , ) 
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+ fridge (temp, , ) 

+ water-heater (temp) 

+ convenience (window, curtain_open, door/gate, 

pool /spa, bath, 
5 fountain, lift,,) 

+ curtain_open <value> 

+ server_auto (message, mileage, maintenance,,) 

+ raileage<date> 

+ maintenace<data> 

10 

In another aspect, the present invention provides for use of existing 
command language implementations for device-to-device command and 
control in a network. Devices can include internal objects and APIs which, at 
run time, create binary strings according to existing transport mechanisms. In 

15 that case, in order to provide XML remote procedure calls (XML RPC) from 
one device 14 to another device 14 in the network, the exiting application 
interface implementation is replaced with calls to the XML service API. As 
such, the original implementation is equivalent to a wrapper for the XML 
service API, Figure 18 also shows applications created using other command 

20 languages such as CAL or AV/C in dashed lines, with their interface 
implementations replaced with a wrapper in the XCE/XML service API. 
Examples for changing from CAL command language to XML RPC format are 
shown below. 

25 -- 

existing implementation : 

void DeviceCAIiCommand (int command) { 

30 [ 
/* 

create CAL formatted byte string to represent this 

object/method and output to the wire 

*/ 

35 CreatCAIjFormattedByteString {command) ;/* different for 

every protocol */ 
SendCALByteString ( ) ; /* different for every protocol 

*/ 
} 

40 



wrapping the XML Service API call : 
void DeviceCALCommand (int command) { 
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{ 

/* 

replace CAL Implementation with calls to the XML 

ServiceAPI 
5 */ 

CreateXMLMessage (command.) ; /* always the same */ 

sendXMLMessage {) ; /* always the same */ 

} 

10 

Referring to Figure 23, in another aspect, tiie present invention 
provides a standard command protocol and controi language translation for 
inter-device communication between disparate devices In a network. For 
different devices to share information, the information must be in a format that 
15 a requesting device can interpret. And, for a device 120 to control another 
device 22, tiie two devices must use a common language in order to interpret 
one another's commands. The present invention provides a common 
identification format for data and command protocols. 

20 In one embodiment, a method of common presentation or packaging of 

data and command protocol is provided, whereby a receiving device 122 can 
determine the native fomnat of transmitted data. If the receiving device 122 
can interpret that native format, then it can accept the data directly. 
Othenwise, the receiving device 122 can request a translator device 124 or 

25 application to translate the data into a desired format which the requesting 
device 122 can Interpret. The translator device 124 or application determines 
the native format of the original data, translates the data into said desired 
fomnat, and sends the translated data to the requesting device 122. 

30 The requesting device 122 then processes that data as though the 

data had originally been provided in the requesting device's native language 
fonnat by the sending device 120. The requesting device 122 can also send 
a response back to the sending device 120 in the requesting device's native 
format, or send a response by proxy through the translator device 124 or 

35 application for translation into the native format of the sending device 120. 
The translation method can be utilized for information Including command 
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protocols, data files and audio/video streams. 

For devices tliat do not utilize the common format described above, the 
present invention provides for translation of data including command 
5 protocols to, and from, such non-compliant devices. For example, when a 
non-compliant device 120 sends data to a compliant device 122, the 
compliant device 122 can translate the data based on a determination of the 
native format of the data. For example, the compliant device 122 can 
examine the data for particular bit patterns within the data. When a compliant 
10 device sends data to a known non-compliant device, the compliant device can 
translate the data before transmission based on a determination of the native 
format of the non-compliant device. 

An example implementation can be for a home network which supports 
15 the IP and HTTP protocols. The home network can be connected to the 
Internet to obtain applications and services of various types for desired 
functionality. As such, the common format method can be made compatible 
with Internet pnatocols and procedure for operation over the Internet and the 
home network. 

20 

One example of providing a common data format is utilizing XML to 
create a package for the data for transmission over the home network. The 
data can include command protocol, streaming audio or video, graphics or 
applications. The data Is 'wrapped' with a standard header identifying the 
25 native format of the data and contents of the package, in XML fomi. TTie 
header allows unique identification of the data type the data portion of the 
XML code, whereby the data can be translated if necessary and provided to 
appropriate applications upon receipt. 

30 Under the Web standard, the identification process is performed by 

browsers using file name extensions to identify the type and contents of a file 
transmission. The browsers then launch appropriate plug-in modules to 
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process the file, in the home network, XML is utilized to identify data 
transmissions which provides all home network transmissions over IP with a 
common identification method as described above. 

5 Alternatively, a software layer can be provided in the home network 

protocol stack to uniquely identify tfie contents of all data transmissions over 
the home network. The software layer can be used instead of XML. The 
common format and identification principles of the present invention apply 
equally in elUier embodiment using XML or said software layer as 
10 identification methods. 

In Figure 23, upon receipt of a data package transmission, the 
receiving device 122 examines the XML identity header of the data package 
to determine the format of the data therein. If the data is in a format 
15 recognizable by the device 122, the XML Identity header infomnation is 

discarded and the device processes the data directly. Otherwise, the device 
122 converts the received XML package into an XML translation request 
package and sends the request package and the data to the translation 
server device 124. 

20 

The translation server device 124 translates the data and converts the 
translated data into an XML translation response package. The translation 
server 124 then transmits the response package back to the requesting 
device 122. In case of a translation error, the translation server 124 can 
25 provide a translation response error condition to the requesting device 122. 
Upon receiving the translated data, the requesting device 122 processes the 
translated data in the response package. 

Example of an XML data package or packet can be: 
30 <IDENTITY type=fonnat=AV/c>...packet data ...<\IDENTITY> 



Example of a translation request package or packet can be: 

<TRANSLATION REQUEST type=Command format=CAL> 
<IDENTITY type=Command format=AV/C>-. packet data 
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...</lDENTITY> 

<\TRANSI_ATION REQUEST> 

Example of a translation request package or packet can be: 
5 <TRANSLATION RESPONSE type=Command 

format=CAL>... packet data... 

<\TRANSI_ATION RESPONSE> 

Example of a translation response error condition package or packet 
10 can be. 

<TRANSLATION RESPONSE type=Command 
format=CAL>... packet data ... 

<ERROR condition=Unrecognlzed command>Translation could 
not be performed<|ERROR> 
15 <\TRANSLATION RESPONSE> 

Further. Table 3 in Figure 24 includes a partial list of package or 
packet types and formats. 

20 To provide translation services, a translation server 124 is identified in 

the network during network configuration in a manner similar to that of DHCP 
servers. The translation server 124 broadcasts its IP address to all devices in 
the network for a period of time after the network is configured. All devices 
120, 122 compatible with the translation services store the IP address of the 

25 translation server 124 as it is broadcast over the network during network boot 
up. 

Altemativeiy, the requesting device 122 can broadcast a translation 
request over the home network. All translation servers 124 in the network 

30 that receive the translation request can respond to the translation request by 
sending a translation response to the requesting device 122. The requesting 
device 122 then selects one translation server 124 among the responding 
translation servers. In one example, the requesting de>^ce 122 selects the 
first translation server 124 that responds to the translation request. In 

35 another example, the translation servers 124 can negotiate among 

themselves and/or with the requesting device 122 for the selection of a 
translation server 124 for satisfying the translation request. 
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in another embodiment of the invention, multiple translation servers 
124 are utilized to fulfill all translation requests. For example, a single 
translation server 124 may not have the capability to translate all requests. In 
such cases, it is necessary to Identify the address of each translation server 
5 1 24 and the type of translation service each translation server 1 24 can 
provide. Each device 120, 122 can store a list of all translation server IP 
addresses and a corresponding list of the types of translation services each 
translation server 124 provides, and optionally the associated translation 
application. 

10 

For efficiency, if a sending device 120 wishes to send data to a 
receiving device 122 which is known to use a different native forniat than that 
of the sending device 120, the sending device 120 can send the data to the 
receiving device 122 by proxy through a translation server 124. The sending 
1 5 device 1 20 transmits a command to the translation server 1 24 similar to the 
translation request command and includes the address of the receiving 
device 122 as the destination for the translated data. 



In cases where a receiving device 122 requires translation of a data 
20 stream, the sending device 120 can route the data stream directly to a 
translation server 124, and the translation server 124 in turn transmits the 
translated data to the receiving device 122 as described above. Alternatively, 
the sending device 120 can send the data stream to the receiving device 122, 
and tile receiving device 122 then routes the data stream to the translation 
25 server 124 for translation and return of the translated data back to tiie 
receiving device 122. 



In the description herein, tiie control mechanism Is based on the 
H^ertext Transfer Protocol (HTTP 1.1) which provides an application-level 
30 protocol for distributed, collaborative, hypermedia information systems. HTTP 
is a generic, stateless, object-oriented protocol in wide use for many tasks. A 
feature of HTTP is the typing and negotiation of data representation, allowing 
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systems to be buiit independently of the data being transferred. Preferably, 
the network protocol used by devices and applications on the home network 
is IP (Internet Protocol). However, other protocols can also be utilized. 

5 Although the present invention has been described in considerable 

detail with regard to the preferred versions thereof, other versions are 
possible. Therefore, the appended claims should not be limited to the 
descriptions of the preferred versions contained herein. 
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What is claimed is: 

1 . A method for performing a service on a home network, the 
method comprising the steps of: 



interface description data objects, each application interface description data 
object including information in a structured format for commanding and 
10 controlling of a home device by one or more other home dewces connected 
to the network; 

(d) the second home device accessing a first application 
interface description object for the first home device in the database; 

(e) the first home device accessing a second application 
15 interface description object for the second home device in the database; 

(f) sending control and command data from the first home 
device to the second home device utilizing said application interface 
description object for the second home device over the network; and 

(g) sending control and command data from the second 
20 home device to the first home device utilizing said application interface 

description object for the first home device over the network; 

whereby the first and second home devices perfomi said service. 



25 XML fomnat. 

3. The method of claim 1 wherein step (c) includes connecting a 
database device to the network, wherein the database device stores said 
database. 



5 



(a) connecting a first home device to the home network; 

(b) connecting a second home device to the home network; 

(c) providing a database including a plurality of application 



2. 



The method of claim 1 wherein the structured fonmat includes 



30 



4. 



The method of claim 3 wherein: 



(0 



the first home device stores the first application interface 
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data therein; 

(ii) the second home device stores the second application 
interface data therein; and 

(iil) step (c) includes an initial step of forming said database 
5 by steps including querying the first and second home devices to transfer said 
application interface data for the first and second home devices to the 
database device. 



5. The method of claim 1 wherein step (d) includes providing the 
10 first application interface description object for the first home device from the 
database to the second home device over the network. 



6. The method of claim 1 wherein step (e) includes providing tiie 
second application interface description object for the second home device 
15 from the data base to the first home device over the network. 



7. The method of claim 1 further comprising connecting three or 
more home devices to the network, wherein at least one home device 
accesses the database to query the application interface description objects 

20 of a plurality of home devices for sending command and control data to the 
plurality of home devices over the network. 

8. The method of claim 1 wherein each application interface 
description object Includes data in a structured format 

25 

9. A network system for providing a service, comprising: 

(a) a physical layer, wherein the physical layer provides a 
communication 

medium than can be used by devices to communicate with each other; 
30 (b) first home device; 

(c) a second home device; 

(d) a database Including a plurality of application Interface 
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description data objects, each application interface description data object 
including information in a structured format for comnrianding and controlling of 
a liome device by one or more other devices connected to the network; 
wherein: 

5 the second home device Includes application control means for 

accessing a first application interface description object for the first home 
device in the database and sending control and command data from the 
second home device to the first home device utilizing said first application 
interface description object; and 

10 the first home device includes application control means for 

accessing a second application interface description object for the second 
home device in the database and sending control and command data from 
the first home device to the second home device utilizing said second 
application interface description object; 

15 whereby the first and second home devices perform said service. 

10. The network system of claim 9 wherein the structured format 
includes XML format. 

20 11. The network system of claim 9 ftjrther comprising a data base 

device storing said database. 

12. The network system of claim 1 1 wherein: 

(i) the first home de\nce stores first application interface 
25 description object therein; 

(ii) the second home device stores second application 
interface description object therein; and 

(iii) said database base device forms said date base by 
querying the first and second home devices to transfer said first and second 

30 application interface description objects, respectively, to the database device. 



13. 



The network system of claim 9 wherein the control application 
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means of the second home device obtains the first application interface 
description object for the first home device from Vne database. 

14. The network system of claim 9 wherein the control application 
5 means of the first home device obtains the second application interface 
description object for the second home device from the data base. 



15. The network system of claim 9 further comprising three or more 
home devices, wherein at least one home device accesses the database to 
10 query the application interface description objects of a plurality of home 
devices for sending command and control data to the plurality of home 
devices over the network. 



16. The network system of claim 9 wherein each application 
15 interface description object includes data in a structured format. 



1 7. The network system of claim 9 wherein the structured format 
includes XML format. 
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FIG. 3 



Multiple Client Multiple Server Home Network Control Model 



D- 
VCR 



Smart 
Card 



-12 
-12 



14 


DVD 










DTV-1 


P 






1 




h/w 


14 










Access 
Network 










CableM 




J DTV 




DTV -2 




AccessD 




1 2 




h/w 


14 






"^12 




Access 
Network 








DBS 






PDA 


12 14 




AccessD 



















Home Network 



wo 99/57837 



4 / 24 



PCT/KR99/00221 



FIG. 4 




wo 99/57837 



5 / 24 



PCT/KR99/00221 



FIG. 5 






wo 99/57837 



6 / 24 



PCT/KR99/00221 



FIG. 6 




wo 99/57837 



7 / 24 



PCT/KR99j'00221 



FIG. 7 



wo 99/57837 



8 / 24 



PCT/KR99/00221 



FIG. 8 



Basic A/V. Client/Server/Server. Model 



SOURCE 
SERVER 



^,-12 
CLIENT 



Control 

Action/Response^,^' 



Human 
Control 
GUI 

Control 

Action/Response 



Source 
H/W 



Control Act./Resp. 
Data transfers 



Service gj^K 

SERVER 



I Sink I SERVE 



wo 99/57837 



9 / 24 



PCT/KR99i'0O221 



FIG. 9 



Full A/V Control Model 



HUMAN 
Input 



fetch control 
object (GUI),,'' 



Session Manager I 



serv3 | 
Control- 



servl 




serv2 


control 




control 


object 




object 



CLIENT(eg 1/2 DTV) 



fetch control 
---.^ object (GUI) 



SERVER 1 
(data source 
eg DVCR) 



-1^ State \ 1^ Clock 
Control- 



SERVER 2 
(data sink 
eg 1/2 DTV) 



State I ; Clock 



wo 99/57837 



10 / 24 



PCT/KR99/00221 



FIG. 10 



Table 1: Capabilities Tavble 



Service 


Sink/Source 


Service A 


Sink 


Service B 


Source 


Service C 


Source 


Service D 


Sink 



wo 99/57837 



11 / 24 



PCT/KR99rtl0221 



FIG. 11 




wo 99/57837 



12 / 24 



PCT/KR99/00221 



FIG. 12 




wo 99/57837 



13 / 24 



PCT/KR99/00221 



FIG. 13 




wo 99/57837 



14 / 24 



PCT/iCR99/00221 



FIG. 14 




wo 99/57837 



15 / 24 



PCT/KR99AI0221 



FIG. 15 




wo 99/57837 PCT/KR99/I)022I 



FIG. 16 




wo 99/57837 



17 / 24 



PCT/KR99/fl0221 



FIG. 17 

64 

^ Library (cases3,4) 



(Al -moved) 
APP.INTERFACE 
Description(3) 
of ApplicaUon(Cl) 



(A-moved) 
APP.INTERFACE 
DescrjpLion(s) 
of Application(C} 



7 — \ 



(A2-moved) 
APP.INTERFACE 
Descriptton(s) 
of ApplicalionCca) 



CONTROLLER 

Query 
interface 
Case-2 



Query 
interface 
CBse-3 



CONTROLLED 



(E) 
Controller 
/Vpplicatior 



T 



(A— moved) 
APP.INTERFACE 
Descrlption(s} 
of AppUcation(C) 



Transfer 

Cifse-Z 



XML 
RPC 
Ene/Dec 0= 





Acknowledgmeti t 



APP.INTERFACE 

Description(s) 

of Apptication(C) 



XML 
. RPC 
Snc/Dec 



(C) 

APPLICATiON 
Executable 



14 



14 



Case 1. XML Ap 



Applieation-C INTERFACE(A) for remote query by (E) 
Case Z. Move XML Application -C IMTERFACEfA) to controller for local query by (E) 
Case 3. Move XML Appllcation-C !NTERFACE(A) to 3rd party device-a collecting 
place (library) for allinterface for remote query by (E). The library would have to 
have the address (URL) of the associated application available for direct control 
action and responses. 

Case 4. Is case 3 but the 'indirect" control action (and response) is also directed at 
the library device. In this case the library is built v-**- » '"^.-i^ho,-- 



1 a forwarder' 



wo 99/57837 



18 / 24 



PCT/KR99/0022! 



FIG. 18 



XCE/XML Protocol Stack 



App. originally in AV/C; 



App. originally in CAL iconveri l/f- - . 

to XCE/XML 

jApplication in XCE for XUL interface! 



Servisce 
or Device 
S/W. H/W 
Stack 



out' 



XCE definitton 



XCE definition 
IHTERFACB.DTD 



IP Network Layer 



/ 



wo 99/57837 



19 / 24 



PCT/KR99/00221 



FIG. 19 



II 



a m 



ii 



II 



03 fl 



Is 
5^ 



wo 99/57837 



20 / 24 



PCT/KR99/00221 



FIG. 20 



Relation between Interface Library & XCE Database 
100 



Standardized 
Definition of 
Objects, Methods, 
Parameters 


Standardized CE 
Interface Document 
Type Definition 
(DTD) 


Standardized XCE Database 



Manufacturer 
Filtering Tool 



Manufacturer 



H 



Generate Device Interfaces 



Register/Update Interface i 

no..-.''' 



Interface Library 
Generating software agent 



1 Network Interface Library) 



Relation between Interface Library & XCE Database 



wo 99/57837 



21 / 24 



PCT/KR99/00221 



FIG. 21 



{connected to Internet 



HN Middleware 
Layer 



HNORB & IL 




Example of Hierarchical IL & Device Interface 



wo 99/57837 



PCT/KR99/00221 



FIG. 22 



wo 99/57837 



23 / 24 



PCT/KR99/00221 



FIG. 23 




wo 99/57837 



24 / 24 



PCT/KR99/00221 
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Table 3: Example Formats and Types 



Type 


Format 


command 


CKU AV/C. X-10 


image 


jpeg, git, bitmap, 
tiff 


language 


English. French, 
etc 


video_stream 


mpeg2 


video_ctib 


avi. quickime, 
mpeg 


text 


html, plain 


audio 


wav. aiff 


application 


msvrord, pdf, 
postscript, gzip 
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